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I. Part of a Leiter from Mr. Wm. Arderon, 

F. R. S. to Mr. Baker, F. R. & containing a 

Deſcriptiom of a Water-Wheel for Mills in- 
N vented by Mr. Philip Williams. ith an 
Extract of a Letter from the Rev. Dr. 
Samuel Salter 7 Mr. Arderon, concerning 


the Bark preventing catching Cold. 


* 


Nor wich, May 30. 1745. 
141 


AMR. Philip Williams, chief 
Engineer to our Water- 
works at Noruich, a Man 

of great Ingenuity, who, in his Time, has been 
Author of many curious Inventions, has contrived 
lately a Machine for the Raiſing of Water to ſupply 
Cities, drain marſhy Grounds, or other uſeful Pur- 
poſes, where no Head of Water can be procured, 
and the Current runs very flowly : Circumſtances 

which rendcr moſt other Engines uſcleſs. 
With his Leave, I now ſend you a Drawing of 
this Machine (Tas. I. Fig. f.) which Iſhall endeavour 

to explain in a Manner to be underſtood. 
The Axis of the firſt Mover is cut into the Form 
of an hexangular Priſm, of Dimenſions ſuitable to 
the Force requir'd, as is repreſented by the Letter A. 
Into this, ſeyeral Sets of Holes are mortiſed, as 
BBB. Theſe are intended to receive different 
Sets of Sails made of iron Plates, one whereof is 
repreſented at C; all which Sails are weathered in the 
A lame 


Read at a Meeting 
of the Royal Society, 
Jan. 9. 1745-6. 
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ſame Manner as thoſe deſigned for Windmills; only 
in theſe the Extremity of their Ends ſtands parallel 
to the Planes of each End of the Axis, thoſe Ends 
I mean which are placed fartheſt from the Centre. 
This hexangular Axis, when employed, muſt be 
placed parallel to the moving Stream, and may lic 
cven with its Surface : But the Engine will a& moſt 
vigorouſly, waen it and all the Sails employed are 
intirely under Water, as is cafy to comprehend. 
Each Set of the Sails before deſcribed contains 
ſix in Number, and are ſo contrived as to be put in 
and taken our at Pleaſure; whence it follows, that 
when a ſingle Set of Sails is made uſe of, the En- 
gine produceth a ſingle Effect, when two Sets a dou- 
ble, and ſo on, till the deſired Momentum is acquired, 
with the ſame Quantity of running Water, provided 
there be Room to fix a ſufficient Number of Sails. 
It is farther to be obſerved, that when this Engine 
is placed with its Sails made and weathered as aboye 
directed, they will move with equal Velocity, even 
ſuppoſing the Current ſhould change its Courſe, and 
come upon them in a quite contrary Direction, as 
the Caſe really happens in Rivers where the Tide 
ebbs and flows; where moſt other Engines yet in- 
vented are of little Service. 
About ſix Weeks ago I had the Pleaſure to ſee a 
Model of this Engine tried. It was fixed in our 
River, in a Place where the Water moved only 
27 Feet in 20 Seconds; in which Time the firſt 
Mover made lix Revolutions. Its Diameter was no 
more than two Feet and two Inches ; yet it would have 
lifted fourteen Pounds two Yards high in the above- 
mentioned 
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mentioned Time, had not a Misfortune happened to 
its Caſe which made it not perform quite ſo much. 

It appeared to me ſomewhat extraordinary, that 
the Circumference of its firſt Mover (1 mean any 
determined Patt thereof) paſſed through a Space of 
42 Feet in 20 Seconds; which is nearly twice as 
faſt as the Motion of the Water: And as the . 
mentum will be in proportion to the Number 
of the Sets of Sails that are employed, its Force is 
capable of being greatly augmented with the ſame 
uantity of Water: A Thing not to be admitted 
without ſufficient Experiment, but what ſeems ex- 
tremely plain in Theory, and what I am apt to think 
will anſwer when brought to Practice. 

This Engine, when once ſeen, requires little Skit! 
for the Conſtruction of it, is made at a ſmall Expencc, 
and kept in Repair with Eaſe. 


DR. SALTER, one of the Prebends of Norwich 
Cathedral, writes, in a Letter to Mr. Arderon, that, 
upon ſeeing Mr. Baker's Communication of the Ufc 
of the Jelly, or rather Rob, of black Currans in 
curing {ore Throats, Tranſ. Ne. 459. p. 655. he 
thought it might be of Service to take notice of the 
following Effect of the Feſauit's Bark: The Doctor 
uſed to be ſubject calily to take Cold, and, in con- 
ſequence thereof, to be ſubject to have a ſore Throat 
to a very great Degree; but the laſt time, above 15 
Years ago, after his Recovery, he was adviſed, by 


Sir Benz. Wrench, to take two Ounces of the Bark 


(after due Preparation by Bleeding, or Purging, or 
both, when he was altogether without Complaint) 
cycty Spring and Fall, This, he ſaid, would more 

1 effectually 
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effectually guard him againſt taking Cold; which he 
has found ſo far to anſwer, that he is now able to 
go 500 Miles with leſs Hazard of Cold, than he could 
go 20 before; and he has never had what he can 
ſtritly call a fore Throat ſince. 


II. I Third Account of the Diſtemper among 


the Cows ; by C. Mortimer, M. D. Fel- 


tow of the | College of Phyficians, 


and Secretary of the Royal Society, 
London. 


Read Jan, 9. URING the Chriſtmas Holidays, 
"745" we ſent for ſome Milk, as uſual, 
from the Vincyard in Sr. Fames's Park; none of 
the Cows belonging to that Houſe having as yet 
caught the Diſtemper, tho' three had already died in 
the Park: We uſed Part of the Milk for Choco- 
late, and ſet Part by for Cream for the next Morn- 
ing: The Milk had a rank ſouriſh Smell and Taſte 
like rank Butter; the Cream next Morning was 
more ſo : We boiled the Milk, which did not curdle ; ; 
ſo we uſed the Cream with Tea, tho'the Taſte was not 
very agrecable. The Milk boiled curdled in the Tea; 
neither any of my Family, nor a Friend who drank of 
it, found anyIaconvenience from it. Upon ſending 
the Morning following for more Milk, the People 
zetuicd ſelling any, ſaying, one Cow was taken We 
an 


Ste the Firſt and Second Account in heſe TranſafFrons N 477. 
1 533. and 549. 
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and another was near dry *. This was the Cow whoſe 
Milk we had had, and ſhe died in 48 Hours. Next 
Day another fell ill, and was knock'd on the Head 
by the public Officer, in about 48 Hours after her 
being ſeized. I had the Curiolity to ſee this Cow 
opened, which was done the next Day but one. The 
Inflammation in general in this Creature was greater 
than what I had before ſeen in any of thoſe which 
died of the Diſtemper: This Cow had been blooded 
about three Weeks before ſhe was taken, and once 
as ſoon as taken: 'The Cawl was greatly inflamed, the 
Paunch inflamed, and the inner Coat peeled off, eſpe- 
cially that of the [Abomaſum] Faidle ; the Guts were all 
inflamed; the Liver was much inflamed in ſome Parts, 
in others was turned livid ; the Gall-bladder was very 
large, and the Gall very liquid : The Lungs adhered, 
in many Places, to the Pleura, were greatly inflamed, 
and turgid with Blood, and were in many Places 
quite black; I did not find any of the watry Blad- 
ders on the Surface of theſe, as I did on all the others 

I had ſeen opened. 
Here's an Inſtance of the moſt ſurpriſingly quick 
Progreſs of this Diſtemper, and to ſuch a violent 
Degree, that I do not think it in the Power of Me- 
dicines 


_- 


* I ſent for ſome of the Milk of the ſick Cow, after ſhe had been 
about 12 Hours ill: They could not get above two Qunces, which was 
as thick as Cream, and yellow like Cheeſe: It curdled, being put 
into Bohca Tea next Morning. In about three Days keeping, it 
turned of itſelt into a Subſtance like Cream Cheeſe, without ſepa- 
rating any Serum. In eight Days it dried away to an hard cheeſy 


Subſtance, and in fourteen Days became quite dry, like the Rind 
of Glouceſter Cheeie: It {melt lixe rank Butter at firſt, but never 
corrupted or ſtuns. 


3 


— 


[ 5 } | 


dicines to have prevented Death ; but I think this Cafe 
is ſtill a further Confirmation of the Neceſſity of plen- 
tiful Bleeding as ſoon as a Beaſt falls ſick, eſpecially 
if a Shortneſs of Breath enſues: This Cow was not 
come to the Stage of Purging. | 

From the Diſtemper getting into the Park, I 
think there is Reaſon to conclude it cannot ariſe 
folely from any Fault in the Food, becauſe the Paſ- 
ture is always good there, .and, from the great 
Number of Horſes, always kept low; and the Soil 
never dunged or manured; and the Cows have 
Plenty of Hay in Winter. How it got into the 
Park is very ſtrange; there having been no freſh 
Cows brought in there ſince Welfp-Fair in Auguſt. 
And this is further very obſervable, that tho' this 
Diſtemper ſeems ſo very infectious among the 
Cow Kind, yet I do not hear any of the Deer have 
fallen ill; which is much more likely to. happen to 
them than to the Horſes, becauſe they chew the 
Cud, theſe do not. I humbly therefore ſuggeſt, whe- 
ther it would not be the moſt likely means to put a 
Stop to the ſpreading of the Diſtemper, ro forbid any 
Cows or Calves, being brought to Market, to be 
ſold alive, or that any Farmers ſhould buy in any freſh 
Cattle for ſix Months, or till it is ſound, that the 
Diſtemper is intirely ceaſed ; and that all fat Cattle 
ſhould be kept carcfully ſeparated from the Cows 
and Calves, and that under ſevere Penalties. 


An 


* 
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An APPENDIX to the foregoing Paper. 


Ur my reading the foregoing Paper, ſome Gentlemen pre- 
ſent favoured the Company with the following Informations 
and Remarks. bs a 


Mr. Theobalds, a worthy Member of the Society, and a diligent 
Obſerver of remarkable Occurrences, informed the Gentlemen 
preſent, that the firſt Infection of this dreadful Diſtemper among the 
Cow-Kind was brought over from Holland, in April 1745. by means 
of two white Calves, which a Farmer at Poplar near London ſent for in 
order to m ix the Breed; and that the Infection was got to Maidenhead 
in Berkſhire, by two Cows brought out of Eſſex, and fold at the Fair 
there: That there was obſervable a very diſagreeable Smell in the 
Clothes of Perſons, who had been very converſant with fick Cows; 
and that the Infection had been propagated by means of Sheep, who, 
it is preſumed, carried it in their Wool. Upon the Mention of this 
Scent in Clothes, I remarked, that Dr. Lobb, in his late Book inti- 
ruled, Letters relatiug to the Plague, and other contagious Diſtempers, 
London 1745. in 8 vo. in his Letter ro Jobn Milner Eſq; p. 388. re- 
commends to Perſons converſant about ſick Cows to wear a Linnen 
Garment (over their other Clothes) wetted with a Mixture of Salt 
and Vinegar; and, ibid. p. 383. he gives many prudent uſeful Rules 
to Farmers for the Management of their ſick Cattle 

Dr. Parſons, another ingenious Fellow of the Society, ſaid, That 
the Cattle in the high Grounds about Hampſtead, Highgate, Millbill, 
and Hembdon, had hitherto remained free from the Infection; but 


that it had ſpread all about in the lower Grounds. 


Mr. Hoffmana learned Daniſh Gentleraan preſent at this Meeting, ſaid, 
This Infection was firſt carried into Denmark by raw Hides of Cattle 
dead of this Diſtemper, rubbed with Wood Aſhes, in order to preſerve 
them fit for tanning, which were brought from Flanders : That ſome 
Cows ſickened in a few Days after the Unpacking of theſe Hides 
in Denmark; and that they have loſt above 50,000 Head ot Cattle 
in that Kingdom. 


At another Meeting, Mr. Collinſon, a Member greatly deſerving, 
of the Society, acquainted the Company preſent, that a Farmer in 
Eſſex, who had the Diſtemper among his Cows, invited a neigh- 
bouring Farmer to come and aſſiſt him in giving Drenches to 
ſome ot his ſick Cattle; the good-natured Man went accordingly, and 
ipent beſt Part of the Day wich his Neigt bout; o lend him his Help. 

| 8 
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in his Diſtreſs, little dreaming of what il Conſequence this freindly 
Act was about to prove to himfelf : for, being ſo many Hours con- 


verſant with the diſeaſed Cows, fo much of the infectious Efluvia ad- 


her'd to his Clothes, that, as he was walking home, which was about 
a Mile and half, his Way lying thro' a Field in which ſeveral of his 
own Cows were feeding, he no ſooner enter'd the Field, but the Cat- 
tle all left of their Grazing, ran to the farther End of the Field ſnort- 
ing and flinging up their Noſes, ſhewing the greateſt Uneaſineſs at 
their Maſter's Approach, and endeavouring, as much as poſſibly they 
could, to avoid him, as tho' they ſmelt ſomething very difagreeable ; 
and fo indeed it proved to them, for the very next Day many of them 
fell lick, and died in a few Days. 


A certain Cow-keeper in Tothill Fields, Weſtminſter, had 30 Cows, 
out of which Number 4 only have ſurvived; 2 never took the Infec- 
tion, one had it and recovered; and he aſſured me, that one had the 
Diſtemper four ſeveral times; for that, as ſoon as ſhe was well for a 
Week or ten Days, ſhe relapſed, and went thro? all the Stages of the 
Diſeaſe, but now continues well. 


In St. James's Park are kept ſeventeenCows, of which Number four 


were bought in new at Velſb-Fair; out of theſe eleven are dead; 


four never had the Diſtemper, and two recovered from ir. Theſe 
are the Cows which were ſo plentifully blooded, mention'd in my 
former Paper, N*®. 477. p.952- and one of them, then ſaid to be 


very big with Calf, being recovered, went the proper Time, 


had a living Calf, and is well and thrives : Indeed they knock d the 
Calf on the Head, becauſe they wanted the Milk. 


lam informed, that a Farmer at Little Chelſea, who had but ten 


| Cows, has not had any fall ſick, tho' his Neighbours had Cows fick all 


around him. His Management was, not to let any of his Cattle have 
any Communication with his Neighbours; to keep them within 


Doors, littered like Horſes with clean Straw ; to feed them with good 
Hay, and give them Plenty of clean Water to drink; to turn them 
out every Day at Noon into his Yard to air themſelves; and, in the 
mean time, to clean out the Cow-houſe caretully ; removing all the 
Litter, waſhing the Pavement clean with a Birch-broom, laying clean 
Litter, and keeping them warm s nights. 
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As a contagious Diſtemper among the Cow-kind is no new thing, 
J thought proper to look into the AuFores de re 2 but find none 
ſo full in the Account of the Peſtilence among Cattle as Columella is, 
in Lib. vii. cap. 5. He adviſes, as ſoon as any Signs of an infectious 
Diſtemper are perceived, to drive the Cattle immediately into a dit- 
ferent Air, at as great a Diſtance as can conveniently be done; to 
ſeparate the ſick from the ſound; and that there ſhould be no Inter- 


courſe between them, leſt the Infection be carried to the ſound. 


If theſe Cautions only were religiouſly obſerved by our Farmers, I 
think there is Reaſon to hope the Contagion would ſoon be exrtin - 


guiſh'd. I ſhould adviſe the building ſeveral ſmall Hutts with F 
and Broom, at a Diſtance one from another, in ſome fallow'd 


will be kept clear from Infection: And never let this Man go near 
the well Cattle, but keep them-in the moſt diſtant Paſtures, and let 
them have Hutts run up likewiſe to ſhelter themſelves under from 
the Inclemencies of the Weather, providing them with clean Straw 
to lie on. I heartily wiſh. we had the Experience to ſay with CoLu- 


MELL aA, Evincendi ſunt autem quamvis peſtiferi morbi , & exquiſitis 


remediis propulſandi, He recommends a Drench made of a Wheat- 
Maſh made with All-heal, Eringo-Roots, and Fenel-ſeeds ; and 
he ſays he has known as an immediate Remedy, a Rowel made in the 
Ear with the Roots of the larger black Hellebore ; and he ſays, that 
Celſus adviſes the pouring into the Noſtrils Wine, in which Miſſel- 
toe-leaves have been bruiſed. 

Theſe infectious Diſeaſes have not been confined to the Cow-kind 


.alone, but ſometimes the Contagion has been fo virulent as to attack 


all Sorts of Brutes as well as Men. Ovid mentions a dreadful Inſtance 
in his Metamorph. lib. vii. I. 536. | 


Strage canum prima, volucrumque, oviumque, boumque. 
And ibid. I. 538. = 
Concidere infelix validos miratur arator TY 
Inter opus .tauros; medioque recumbere ſulco. 
Virgil gives an Account of ſuch another contagious Sickneſs in his 
Georgic. ib. lit» J. 515. N 9 
Ecce autem duro fumans ſub vomere taurus 
Concidit, & mixtum ſpumis vomit ore cruorem, 
Extremoſque ciet gemitus: 4 | 8 


Lueretuus, 
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ield, - 
and there keep a Man conſtantly to attend the ſick Cattle, and to 
have every Beaſt, as ſoon as it begins to ſicken, removed into one oß 
theſe Hutts, as into an Infirmary ; by which means the Cow-houſe 
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Lucretius, mournfully deſcribing the Plague at Athens, of which ; 
Thucydides has left us fo ample a Relation, records the Infection i 
being likewiſe ſpread among the Cow-kind: See lib. vi. I. 1129. 


Conſimili ratione venit bubus quoque ſæpe 
Peſtilitas, etiam pecubus balantibus ægror. 


* 


Soon after the Times of Conſtantine the Great, one Severus Sanctus a 
Chriſtian Poet has left us a melancholy Account of a Murrain then 
reigning among the Cows, in a Latin Eclogue, inticuled, Carmen de 
mortibus boum, which was reprinted at Leyden, in the Year 1715.8*. 

In the Beginning of his Poem the Author deſcribes the fudden De- 
ſtruction that Diſtemper carried with it, and the Progreſs it made in 
Europe ſo like what it has now done, that I believe tranſcribing his 
Words will not be diſagreeable. Line 13. Buculus ſays 


Scis, &gon, gregibus quam fuerim potens; 

Ut totis pecudes fluminibus vagæ 
Complerent etiam concava vallium, . \ 
Campos, et juga montium. : 
Nunc lapſa penitus ſpes opis eft me; = 
Et, longus peperit quz labor omnibus 3 
Vitæ temporibus, perdita biduo. 3 
Curſus tam citus eſt malis. | F 


gon goes on; i 
Hæc jam dira lues ſerpere dicitur. 4 
Pridem Pannonios, 1/tyricos quoque, ! 
Et Belgas graviter ſtravit; et impio | 

Curſu nos quoque nunc petit. 


We ſee, by theſe Accounts of the Murrain among Beaſts and Cat- : 
tle, that this dreadful Diſtemper has often accompanied or preceded * 
the Plague _ the human Species: What Pains therefore does it 4 
behove Us to take to prevent the ſpreading of this Diſeaſe among , 
Brutes ? and what Warning ought Man to take, leſt the Peſtilence 8: 
ſhould come home to Him? as the Poet ſays above, $ 
Ne impio curſu Nos qu0que nunc petat. 


1 1 
III. De Diaphragmate fiſſo, & mutatis quo- 


rundam Viſcerum Sedibus, in Cadavere 


Puellæ decem Menſium obſervatis, Epiſtola. 


RICH ARDO MEAD 
Jo HANNES ForHERGILIL S. 


Read June 16. UUM non ita pridem de caſu quo- 
1745-0. dam, ut mihi videbatur, omnino 
ſingulari, coram te verba facerem, ipſe auctor eras, 
vir clariſſime, ut integram rei hiſtoriam literis 
conſignarem. Conſilio igitur tuo morigerus opus 
agoreflus ſum ; coque lubentius, prout mihi perſua- 
ſum eſt, id minus ingratum multis fore, ſi in pub- 
licum prodiret, quod tibi privatim non diſplicuiſſet 
Tantum ſiquidem & merito ab omnibus tribuitur illius 
auctoritati, cui nihil antiquius, optatius nihil, quan: 
bonis quibuſcunque artibus, de civibus ſuis, de hu- 
mano genere, optime merxeri. 

Quo autem clarius tota res pateſcat, ab ovo, uti 
dicitur, exordiri animus eſt, eorum omnium hiſto- 
riam exponens, quorum teſtis eram, fide, ſimplicitate, 
qui poſſim, maxima. 

Foemina generoſa 21 circiter annorum, tam ingenio 


acri & vivido quam forma ſpectabilis, habitus proceri 


& gracilis, temperici ad ſanguineam vergentis, fitma 
ſatis, ut plurimum, ſanitate felix, quinto poſt concep- 


tionem circiter menſe, primò prægnans abortum 
fecit. 


B 2 Magno 
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Magno ſuo malo id ei contigit, dum in cognati 
villa longe a ſuis difſita hoſpitio excipitur. Proxima, 
re jubente, obſtetrix advocatur, quæ artis cum primis 
ignara, & duris tantummodo ruricolarum ilibus aſ- 


ſuera, uterum tenellulæ eouſque duriter tractavit, ut 


ex vaſis laceratis immane adeo ſanguinis profluvium 
excivetrit, quantum ars ſiſtere non valuir, uſque de- 
mum donec gtaviſſima ſuperyeniens Lerpopſychia 
ram fluidorum motum, quam ſolidorum vim, im- 
præſentiarum ſuſtulit. 

Tandem vero revixit, atque ita convaluit, ut ore 


ac membris in pallorem albentibus, oftentut eſſet 


multum vitalis ſpiritus egeſtum. 

Ex tantis autem malis vix, & ne vix quidem eluctata 
eſt, antequam de novo fit gravida. Miſeram vero 
ſortem, qua per totum graviditatis decurſum affligatur, 
referre piget; graviſſima namque mala, quæ uterum 


gerentes exercere ſolent, hæc noſtram & peſſime exer- 


cuerunt. 

Puellulam tamen & ſuo tempore enixa eſt, cujus 
ad hiſtoriam, rebus maternis feliciter compoſitis, 
quoad morbos, mortem, & cadaveris ſectionem, perti- 
nuerit, referendam me accingo. 

Recens natæ forma culpa omni carere videbatur : 
parvula erat & puſilla, cujuſque cutis juſto flaccidior, 
& aliquatenus rugoſior, ſe ſuo nutrimento parcius poti- 
tam teſtabantur; quod nemini matris hiſtoriam pen. 
ſitanti mirum videbitur. 

Re ſpiratio a principio ei erat juſto paullulum fre- 
quentior, paucitque poſt diebus accedit, tanquam a 
correpto frigore, gravedo, cum ingenti latieis mucofi 
ex ore, & oculis, & naribus profluvio, quod quoties 
ubera nutricis ducere coacta eſt, fere ſpiritum infanti 


præcluſit. 
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przcluſit. Et hinc ſæpius lachrymz, hinc etiam ire, gra- 
viores quidem quam adeo tenerz ætati contingere ſo- 
lent, quæque ſæpius præſentibus metum injecerunt, ne, 
cum furore brevi, ſimul & extremum halitum efflaret. 

.Commodis vero medicamentis, alvum præcipue 
leniter ducentibus, a gravedine utcunque liberari vi- 
debatur: viribus etiam cum mole pedetentim auctis, 
in ſpem adducti ſunt parentes olim delicatulæ ſanita- 
tem magis conſtantem fore. 

Sæpius tamen quam in pleriſque aliis infantibus 
ſolet, ex improviſo vomitio eam corripit: ej ecta nec 
cibum crudum referunt, nec coctum, ſed pultem 
quaſi purulentam, interdum acidum, ſæpe fetidum 
redolentem : dejectiones etiam juſto frequentiores & 
ejuſdem omnino indolis erant. Reſpiratio interim 


frequens, laborioſa, noctuque difficillima. Hæc eo 


magis integræ ſalutis ſpem minuebant, quo minus 
auſcultabant remedus, quæ in hujuſmodi malis ple- 
rumque opem ferre ſolent. 

Septimo tandem circiter menſe, exanthemata quæ- 
dam ſive tubercula per faciem imprimis, deinde per 
collum, humeros, thoracem & ad extremos, manuum 
digitos, diſſeminata ſunt. Erant rotunda, pulicum 
inſtar morſas lata, rubentia, duriuſcula, pruritu mo- 


leſtiſſima, ſenſim in veſiculas parvas, ſero tenui pel- 


lucido tandem repletas, elevata: quæ in ſquamas fur- 
fureas tandem exſiccata, decidebant, relictis veſtigiis 
livido-rubellis diu permanentibus. 

Hæc in conſpectum venerunt paucorum poſt die- 


rum febriculam; quum vero neque ortu, neque de- 


ceſſu juſtum aliquem typum ſervaverunt, pruriebant 
demum infenſiſſime, & nova ſemper ſeges demeſſam 
ſubſecuta eſt, diuturnum fore malum cexiſtimabam, 

altiuſque 
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altiuſque radices egiſſe, quam quæ febre inordinata 
eruendæ forent: quumque exanthematum prorum- 
pentium vis atque pruritus indies augeretur, ab impuro 
aliquo hoſpite, vitium humoribus inferente, morbum 
incrementa capere putabam. Ad purgantia itaque 
mitiſſima, acidum aut acre obtundentia, eaque quæ 
ad viſcidum ſolvendum apta viderentur, confugi ; & 
ne forte viaus ratio, quanquam nutrici optime, mi- 
nus tamen molli alumnulz competeret, utraſque non 
niſi juſculis, carnibus tenerrimis, & id genus cou 
facillimis alendas juſli. Hinc tuberculorum numerus, 
pruritus, cæteraque mala brevi diminuta fuerunt ; 
atque dubia hucuſque ſalus quodammodo ſtabilita. 

Decimi vitz menſis initium attigerat, quum paren- 
tum juſſu nutrix parvulam ablactare ſategit. Hoc 
{ine magna moleſtia tulit: die ſexto, propter alvum 
paulo aſtridtiorem aſſuetum ſibi ſolutivum hauſit, unde 
bis dejecit, & bene ſe habuit. 

Sub veſperam enormi vomitione corripitur, ex 
nulla quantum patuit cauſa oriunda, quæ ſine ulla 
fere intermiſſione miſellam laceſſebat, donec tragoe- 
dia per 24 horas circiter ata, vitæ brevis ſcenam 
clauſit. 

Cuncta, quibus uſa eſt medicamenta, ſingulatim re- 
ferre haud opus eſt. Tam notis pleriſque, quam 
novis auxiliis, intus, foras, novo & pertinaci malo 
obviam itum eſt. Præ aliis per totum vitæ (nam & 
idem erat morbi terminus) decurſum, profucrunt 


tintura rhabarbari ex aqua cinamomi tenui parata, 


parca & ſæpius repetita doſi exhibita ; & linctus ex 
oleo amygdalino, ſyrupo pectorali & ſapone pauciſ- 
{imo contectus. In ipſis vero extremis angoribus ad 


vomitum ſedandum adhibita ſunt ea quæ acidum aut 
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acre temperare, obtundere ſolent; aromata grata, mi- 
tiſſima, anodyna, demum & ipſa ſoporifera, at 
fruſtra omnia: alvus interea nec ſponte ſoluta eſt, 
neque ullis ceſſit itritamentis. 

Atrocis morbi cauſas atque ſedes rimari animus 
erat; quod, impetrata venia, poſtridie aggredior; 
priuſquam vero ad diſſectionem manus admoveo, 
præcipuorum ſymptomatum conſpectum, quibuſcum 
a carceribus ad metam uſque colluctabatur, coram 
ſiſtere haud forte abſonum videbitur. 

I. Pulſus nunquam non turbatus erat, parvulus, 
tremulus, frequentiſſimus. 

2. Reſpiratio ſemper naturali crebrior, noctu quam 
interdiu difficilior. 

3. Id quoque obſervandum, quo laxior amictus, 
etiam interdiu, eo crebrior tefpiratio; quanto veſtis 
arctior thoracem & abdomen cingens, tanto erat re- 
ſpiratio naturali ſimilior. 

4. Decumbenti etiam eadem actio difficilior; inde 
evenit, ut poſtquam primum carpſiſſet ſomnum, 
cætera noctis pars plerumque ſedenti in gremio nu- 


tricis abiit. 
5. Tuſſis, inquictudo, febricula, plus minus, dum 


ad ſanitatem proxime accedere viſa eſt, noctu aderant, 


& ſemper quam interdiu moleſtiores. 
6. Vomitiones frequentes ſine cauſa evidenti 
ſæpius eam fatigabant : egeſta, cruda, & varia; nunc 
acida, nunc putreſcentia, ſubpinguia, fetida. 

7. Dejectiones ſurſum egeſtis ſimillimæ. 

8. Carnium quolibet modo præparatarum odor 
vomitiones crudeles haud raro ciebat; tanto tam- 
que infelici ſenſu prædita erat. | 


9. Quotics 
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9. Quoties alvus aſtrictior, toties major aderat ad 
vomendum proclivitas; at ventris fluxus quandoque 
enormis & diuturnus plus damni intulit, quam 
vomitio. i 

10. Urinam infigni imbutam eſſe acrimonia docuit 
odor, ſpiritus inſtar urinoſi plerumque acris: lintcamina 
colore flavo tingebantur. 

11. Et cutis quandoque ſimili tinctura ſuffuſa "Y 

12. Humor iſte, qui pone aures infantum excerni 
ſolet, in noſtra etiam maxime fetidus erat. 

13. Ingenium ei erat mite, placidum, & malotum 


patiens: fi quando autem accenſa eſſet ira, mirum 


quantum excandeſceret : parti tamen celeritate extin- 
guebatur, alioquin a ſuffocatione illico periiſſet. 

Crederet, opinor, unuſquiſque rerum medicarum 
gnarus, ex hiſtoria jam tradita morbum eſſe inſoli- 
tum; vim ventriculi imprimis labefactatam; turbatas 
ſecretiones, vitiatum ſanguinem, pulmones male 
functos officio; forte & hepar culpa non caruiſſe. 
Quis vero unquam conjecturis aſſecutus eſſet diviſum 
tuiſſe ſeptum tranſverſum; per ejus rimam in ipſa 
pectoris penetralia ventriculi amplam portionem & 
inteſtinorum partem inſignem irrupiſſe? Hæc vero & 
plura docuit ipſa cadaveris diſſectio, quam poſtero 
mane, comite H. Delano) Pigot, chirurgo Wanadſ- 

Worthienſi perito, inſtitui. 

Corpuſculum exſuccum, & mirum in modum 
unius Nugbnuips intervallo exinanitum luſtramus. 
Quoad partium fotmam & magnitudinem omnia 
recte, niſi quod thorax naturali longior videretur & 
anguſtior : coſtæ ſiquidem, minus quam ſolent oblique 
politz, ad corporis axin rectius ſpectabant. 
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Ilia ſiniſtra livor occupaverat, tanquam gangrzna 
fuiſſent affecta: circa humeros & brachia haud paucæ 
veſiculz cernebantur; quarum aliæ liquore rubello, 
aliz virideſcenti, flayeſcenti aliz ſcatebant. 

Diviſam cutem, muſculoſque tenues ſubtus ja- 

centes tunica cellularis omni omnino adipe vacua 
intercurrebat. 
4 Ventre aperto, inferior omenti margo ne vel mini- 
ma fæta pinguedine, vixque ad umbilicum protenſa 
in conſpetum venit. Inteſtinorum etiam tenuium 
pottio, imuſque ventriculi fundus ; dcinde hepar 
magnum palleſcens; ſub cujus coſta latebat veſica 
fellea, ampla, turgida, fundo ſurſum, cervice deor— 
ſum rectius quam in ſanis ſolitum ſpectante. Hæc for- 
fice recluſa bilis ſpiſſæ, nigricantis ferme ſeſcunciam 
effudit: at quanquam ex plaga patula haud fine preſ- 
ſura; uſque adeo craſſa tenaxque erat. Vicina omnia 
ſumma flavedine tingebantur. Ileon inteſtinum hinc 
inde inflammari videbatur: Colon ſuo loco abfuit: 
ſplen, renes, reliqua, ſana. 

Reſciſſis deinde cute muſculiſque, caute ſternum 
ad jugulum uſque dividimus. Aſt diductis plagæ mar- 
ginibus, ſpectaculo, quantum novi, nunquam antea 
viſo, percellimur. In ſiniſtrum quippe pectoris an- 
trum, magna ventriculi portio ſeſe intruſerat, tam 
pulmonum lobos, quam ipſum pericardium, & in eo 
cor, ex integro abſcondens. 

Diducto tandem ventriculo, quid ſubtus lateret 
inſpectuti, ilei partem tres circiter palmas longam ; 
cæcum, ejuſque appendicem, una cum coli portione 
haud parva, omnia uno codemque tea hoſpitio 
detegimus. 
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Rei novitate commotus, omnia rurſus infueor ; © 


anceps ne forte vulnus inter ſecandum diaphragmati 
inflictum viſceribus portam aperuiſſet. At inſpeQio 
quam maxime accurata dubium omnino ſuſtulit ; do- 


cuitque id olim fiſſum, diviſum vel perruptum fuiſſe : 


nam ſepti hiantis margines perfecte occalluere; neque 
ullibi conſpicienda erant plagæ recentis indicia. 
Quum itaque conſtabat nullam a nobis diaphragmati 
illatam fuiſſe vim, cuncta in locis quibus antea collo- 
cata erant ſtudioſe reponimus, ſingulatim omnia et 
adhibita diligentia luſtraturi. 
Septum tranſverſum ab oſſe ſterno, et cartilaginibus 


anterius diremptum, et ad centrum uſque tendinoſum, 


diviſum, retractumque, arcum lunatum tenſum for- 
maverat; cujus cornua ad coſtarum fines cartilagino- 
ſos, dextro latere ſterno propius, remotius ſiniſtro, 
pertingebant: ſicque ſinus effectus eſt inæqualis, ſiniſ- 
tro quam dextro latere patentior. 

Per hunc amplum ſinum, ſublata viſcera, in ſiniſ- 
tro thoracis angulo, inter coſtas et cordis apicem 
tutas adeo adepta ſunt latebras, ut neque proptio pon- 
dere, neque valida ſuccuſſione, neque mutato, qua- 
cunque demum ratione, corporis ſitu, in priſtinas 
tedes unquam deduci potuiſſe judicabam: In N 

ta fuiſſe 
haud temere credendum eſt. In ipſo etenim partu 


malum accidifle, plurima ſunt quæ, ut ita credam, 


faciunt. 

Saccus ille ventriculi, qui ingeſta per ceſophagum 
immediate accipit, multo quam ſolet amplior, ſuum 
locum obtinebat; ſolito etiam pallidior et tenuior: 
rcliqua pars ſurſum protruſa, deinde oblique retror- 

ſum, 
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ſum, ſupra ſepti arcum elevabatur; in ipſo tamen 


tranſitu a margine ſepti anguſtatum notavimus. 

Has tandem emenſus fauces in amplum ſatis utri- 
culum rutſus excrevit ; qui arcuato ſepto, tanquam 
ſcamno incumbens, omnem pectoris ſiniſtri ambitum 
ſibi vindicabat. Corculum interca, nam tale revera 
fait, ſupra ipſam dorſi ſpinam detruſerat ; pulmonum- 
que lobos cjuſdem lateris eouſque coarctaverat, ut 
omnino ſedibus pulſos, aut nullos fuiſſe, pene cre- 
diderimus. | 

Pylorus ex hoc utriculo juxta tertiam coſtam emer- 


gens, et ſinuoſã flexura deorſum vergens, in duode- 


num abiit ; quod, qua parte ſepti jugum in deſcenſu 
tranſivit, et ipſum coanguſtari debuerat, quotieſcunque 
ventriculus aut cibis aut flatibus intumuit. Quumque 
ita a naturali curſu devium aberrare neceſſe habuit, nil 
mirum ſi ductus communis biliarius, a recto inteſtini 
itinere tenſus et fere connivens, ſuo ſemper munere 
fungi non poterat: hinc cutis, hinc urina quandoque 
diſcolores; et hinc ſine bile dejectiones. 

Tubi inteſtinalis anfractus preſſe ſequentes iterum 
in thoracis antra ducimur: nam ſupra ipſum dia- 
phragma, et pone ventriculum, portio lei aliquot 


palmas longa convoluta delituit: exitum finemve 


quærentibus in conſpectum venit appendix vermifor- 
mis, et cæcum fecibus diſtentum, amplum, incum- 
bente ventriculi mole compreſſum, ejuſque niſu ex- 
tremo antri angulo adaptatum: denique annexa coli 
pars circiter dimidia, crebris et profundis ſinubus 
notabilis. 

Qua parte colon tenſum ſepti limbum ſuperabat, 
id tantum non abſciſſum invenimus; nam ventricu- 
lus ſæpius repletus, cedentis inteſtini latera contra 
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membranz renitentis marginem obſiſtens, ea ita at- 
triverat, ſeu premendo anguſtaverat, ut ne quidem 
fecibus craſſioribus traziciendis aptum videbatur. 

His demum attente perſpectis, cetera ejuſdem cavi 
contenta exquirete ſategimus; et ſub firma tectos mem- 
brana, quam mediaſtini parietem eſſe ſiniſtrum judi- 
cavimus, pulmonum lobulos detegimus, arctiſſime 
poſticæ thoracis regioni undique non adherentes 
modo, at firmiter agnaſcentes dudum officio ſuo 
defuiſſe videbantur. Plexus præterea fibrarum vali- 
dus, ex membrana celluloſa quaſi contextus, to- 
tam lobulorum compagem, pleuræque ſuperficiem fic 
intercedebat, ut nulla fatione ſeipſos expandere vale- 
rent pulmones, ſi a tergo liberum movendi ſpatium 
permiſiſſent inteſtina et ventriculi portio. 

Alterius deinde lateris cavum excutimus, et pertuſa 
membrana firma, quam pro altera mediaſtini plica 
habuimus, pulmo dexter ſanus ſatis et integer ſeſe 
prodidit; quique proculdubio utriuſque munere diu 
perfunctus eſt. 

Paulo infra pulmonis marginem inferiorem, ſupra 
diaphragma, ſaccus erat quaſi ex membrana cellulari 
conflatus, qui, forfice apertus, binas circiter uncias 
liquoris flayo-viridantis, albuminis inſtar gelatinoſi, 
loculamentis membranaceis contenti, profudit. Num 


ex hoc fonte profluxcrat iſta ſanies, quæ indomabilem 


tuberculorum vim, faciem, collum, cæteraſque partes 
fedantem, enutriverat ? Ita quidem veroſimile vide- 
tur; nam liquid in utriſque color idem erat. 
Pericardium proxime reſeratur, quod et ipſum 
liquore ſimili ſcatebat: effluxit quippe ex apertura ad 
duas fere uncias humor deſcripto, modo paullulum 
tenuior magiſque flaveſcens, ſimillimus. | 
Cor 


* - of 4 2 N p * 


* 3 
1 
} 
— 
: 


: * of 
«ML IA NE 4: oO 
» 


[ 22 ] 


Cor erat exiguum, tactui durum, et In bina æqualia 
quaſi loculamenta diſcretum: hic enim auricula dex- 


tra ſanguine diſtenta, vix cordi magnitudine cederet; 


ibi ventriculi cruore atro pauco craſſi ſſimo farcti: 
inter utroſque vinculi partes agunt vaſa coronaria, 
cordis baſin arcte adſtringentia. 

Ex ſecta auricula cruor aterrimus, ſpiſſus, corio 
tenaci apertus exprimitur; ipſius ſacci latera ex venu- 
lis varicoſis liveſcentibus tantum non conſtare vide- 
bantur. 0 

Sæpius inter ſecandum tam caſu, quam dedita 
opera, majores venas pertudimus at nunquam alias, 
tam parum ſanguinis effluxiſle memini, 11que erat 


craſſus et niger, tanquam ſeto omni et diluente 


lympha orbatus. 
Luſtratis jam et ſua ſede viſceribus, ventriculum 
eximere partemque inteſtinorum libitum eſt, ut quan- 


haberem: dum vero manus operæ admoveo, leniter- 
que ventriculi fundum prehendo, ecce omnino putris, 
et ne tactus quidem levis patiens, pars ima intra di- 
gitos collabaſcit. 

Nulla aderant inflammationis gangrænoſæ indicia; 
non rubor, non ſtriæ, nulla ſtigmata liveſcentia: 
omnis albore pallet, et ſic tam nulla vi in tabem de- 
fluebat, ut potius acribus eroſam, vel humidis laxa- 
tam fuiſſe compagem, quam gangræna corruptam 
judicarem. 

Nec intuenti ventriculi ſitum hoc abſonum vide- 
bitur. Heic enim ex imo viſceris hujus fundo, ad 
ſummum pylori jugum, aſcenſus omnino acclivis : in 
noſtra etiam ſublata erat vis ſepti renitens, cujus ope 
in altum altolli unice valuerant yentriculi contenta: 

s 
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plus itaque laboris muſculis ventris ſolis peragendum 
erat, quod quam in aliis peragitur, ſociato diaphragmatis 
nixu. Ingeſta proculdubio ſuam ſequi indolem, fa- 
vente mora et quiĩete debuerant ; quibus conditioni- 
bus ſi addamus perpetuum humoris gaſtrici ſtillicidium 
in unum quaſi ventriculi punctum, tam vomitus fu- 
neſti ortum, quam putredinis cauſam perſpectam ha- 

bere poſſumus. 

Hinc quoque manifeſtum erit, quare noctu quam 
interdiu procumbens quam erecta, laxe quam are 
veſtita, pejus ſe habuit : et quantas anxietates, ægri- 
tudines, et moleſtias, pati oportuit, quoties ſitus ho- 
rizontalis, habituſque parum ſtrictus, aſcenſum facilem 
Cibis in peora præbuere? Cor ipſum mole prægtra- 
vari neceſſe erat; luctamque dubiam contra hoſtes 
irruentes ſolum ſuſtinere. 

> Tradita hucuſque rerum hiſtoria ſymptomatum 

explicationem promptam, ni fallor, reddidit, ideo- 

- que mihi ſupervacaneam: ſupereſt tantum modo, 

ut aliqua, quæ in mentem mihi ſæpius morbum im- 

medicabilem penſitanti venerunt, at pauciſſimis, 
referam. 

1. Patet enim imprimis, animal poſſe vivere, ve- 
gere, lætari, et quodammodo valere, cui finditur vel 
diſrumpitur diaphragma.. 

2. Ideoque minus huic metuendum, in pectore 
pertundendo, quoties empyema aut hydrops reme- 
dium anceps expcriri ſuadeant. 

3. Ita affectum cle diaphragma, (1. ) fi ampla hianſ- 
que plaga fuerit, forte dignoſcendum, ex ipſa thoracis 
figura productiore, minus obliquo coſlarum ſitu, et 
læſa ſimul reſpiratione. 


4. 
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4. In motbis infantum, quorum natura videatur 
reconditior, ex accurata partium externarum contem- 
platione, indagine, fortaſſis aliquid lucis elici queat : 
ideoque nequaquam prætermittendum. 

5. Quotieſcunque tubercula, puſtulæ exanthemata, 
ſingularem aliquam corporis regionem occupant, ibi 


ſubtus, in vicinia, malum fomitem latere ſuſpi- 
candum. : 
Ita tandem caſum, nulla arte ſanabilem, et forte 
nimia diligentia expoſui; id vero ægre te laturum 
haud quidem exiſtimo: nollent enim neſcire cor- 
datiores in arte viri, quibus ex cauſis præmatura mors 
ſuperveniat, quotieſcunque cadavera luſtrandi copia 
conceditur: ipſos etenim medentes non ſolum rerum 
gnaros peritoſque reddit, verum etiam tam orbatis 
dolorem minuit, quam dedecus aufert arti, palam per- 
ſpectum habere, nullis remediis, nulla ope, ne qui- 
dem tua, ſupremam ſortem potuiſſe protrahi. 

Vale, vir candide, diuque felix orbi interſis, bona- 
rum artium patronus, medicæque juventutis pater 
atque princeps. 


IV. 4 Letter from Mr. Wm. Arderon, 


F. R. S. to My. Baker, F. R. S. on keeping of 


ſmall Fiſh in Glaſs Jars: And of an eaſy 
Method of catching FiſÞ. 


Read Jan. 16 TN the Beginning of September 1744. 
1745-0. I procured a ſmall Dace, about an 


Inch in Length, which I put into a glaſs Jar, ws 
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1 
held near a Quart. I kept it till the latter End of 
May following; in which time it grew full half an 
Inch in Length, but very little in Breadth. 

I began my Obſervations with this Kind of Fiſh, 
beeauſe I took it to be the moſt difficult (having 
formerly made ſome few Attempts this Way); ſup- 
poſing, if I but tolerably ſucceeded in this, my other 
Attempts might be more fortunate. 

All this while it ſeldom or never cat any thing, 
excepting the ſmall Auimalcula which happened to 
be in the Water I gave it; which I found neccſlary 
to do once every Day in Winter, and twice or 
thrice in the Spring, as the Weather grew warmer. 

When the Water was freſh, it would come up tothe. 
Top abour once in an Hour, to blow out ſome ſmall 
Bubbles of Air ; then, putting its Noſe ncar the Sur- 
face, it would take in a freſh Supply; and when it 
had taken in a ſufficient Quantity, it would rctire 
to the Bottom again. 

But, as the Water became more and more adul- 
terated by its Uſe, its Returns to the Surface were more 
frequent, till, at laſt, it would remain there con- 


nually, till I gave it a freſh Quantity. 


Thus, I believe, I might have kept this Fiſh for 
Years; but a Multitude of Buſineſs one Day pre- 


vented me from giving it clean Water in due Time; 


which unfortunately put a Period to the Life of my 


little Companion. 


However, ſuch Care I had taken before of this 
beautiful little Animal, thar, to the Moment it dicd, 
it had not ſo much as loſt one ſingle Scale. 

At firſt when J catch'd this ſilver colour'd Fiſh, it 


would not ſuffer me to come nigh the Glaſs which 


included 


. 


included it, without the utmoſt Confuſion and Sur- 
prize ; but at laſt, by genile Uſage, and a little Art, 
it grew ſo tame, that if I came but in Sight 
would be ſure to be of the ſame Side of the Glaſs 
I was on, and there lie gazing at me until 1 was 
weary of obſerving of it. | | 

I very often took the Opportunity of looking 
upon this Fiſh by Candle-light, which I always 
thought it took great Pleaſure in. 
In the before-mention'd Month of September 
1744. I likewiſe put a Ray, about three Inches in 
Length, into another Glaſs, which held about three 
Quarts. This Fiſh at firſt appeared mighty reſerv'd, 
and would not cat any thing, or ſuffer me to come 
nigh it, for ſeveral Days ; bur, in a very ſhort time, 
all- powerful Hunger aſſiſted me to make it ſo tame, 
as is ſcarce believable. | 

Tho' my Dace found, amongſt the minute Ani 
malcula, the little Inhabitants of our River-Water, 
enough to ſubſiſt upon, this Ruff found nothing by 
which it could ſatisfy the Calls of Nature; ſo, of 
conſequence, was compell'd to take what I provided 
for it, and in what particular Manner I was pleaſed 
to give it. 

After this Method did I bring it to be ſo tame, 
that it would not only eat ſmall Worms I threw into 
the Glaſs for it, but would alſo take them out of 
my Hands, or of a Quill, juſt as I thought proper to 
give it them: Nay it would even riſe out above the 
Water for its Prey: Which is quite contrary to the 
Way this kind of Fiſh takes its Food. And, at laſt, 
it would come to my Hand whenever I put it into 
the Glaſs, and ſuffer me to handle it, 

D Bur. 
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But, to cafe me of my Care, when I had made all 
the Obſervations I thought neceſſary, and in Pity to 
its Confinement, when I had kept it about ſeven or 
cight Months, I gave it its Liberty. | 

"Out of the various Sorts of Fiſh I have made Trial 
of, I never could bring any to be ſo tame as this 
above-mention'd: From which I infer, that Fiſh of 
Prey, as Pikes, Perch, Ruffs, ec. are the propereſt 
Objects for this kind of Amuſement ; and did but 
our Engliſb Virtuoſi know how eaſily theſe ſort of 
Fiſh are tamed, and kept in Glaſſes, it might be a 
means to leſſen their Eſteem for thoſe brought from 
China; unleſs it chiefly riſe from their coming four 
or five Thouſand Miles off. 

Of all the Kinds of Fiſh I have view'd the Circu- 
lation of the Blood in, there's none ſhew it in a 
finer manner than Ruffs, whoſe Fins are exceedingly 
tranſparent : Beſides, it's a Fiſh that's vaſtly tenacious - 
of Life, and will live twenty or thirty Minutes out 
of Water, and not receive much Damage. 


AS WHAT can any ways conduce to the Service of 
Mankind, however trifling it may appear to ſome, 
will never prove diſagteeable to an ingenious and 
humane Mind, I ſhall add hereto a ſhort Account 
how ſmall Fiſh are catched in ſome Parts of Norfolk. 

At a Country Town about five or ſix Miles from 
Norwich, the poor Sort of People have a very 
cheap and expeditious Method of catching ſmall Fiſh, 


ſuch as Dace, Roach, gc. out of a little Rivulet 
which runs cloſe by. 


The Method is thus. 
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They procure a Bough of White-thorn; which 
abounds with Numbers of Thorns; one of which 
they cut off, and faſhion into the Form repreſented 
by A. Tas. I. Fig. 2. | 


"To this they tie a Piece of Thread, as pictured 
at B. 


Then they take a Worm, and lip it on the Thorn 
and Thread together, as is ſhewn at C. The other 


End of the Thread they faſten to ſome ſmall Twig 


that hangs over the Rivulet, as D. 

Thus they do by ſome Hundreds at a time ; by 
which means they ſeldom fail of catching a great 
many Fiſhes : For no ſooner does a Fiſh take the 
Worm into its Mouth, and endeayour to be gone, 
than its Mouth 1s gag ged quite open, and it is pre- 


ſently drowned. 


Fan. 16. 1745-6, 


V. Extracis of Two Letters from the Rev. 
Henry Miles, D. D. & F. R. S. 10 Mr. 
Henry Baker, F. R. S. concerning the Ef 
fefts of a Cane of black e , and 


à Cane of Brimſtone, in Electrical Expe- 
riments. 


* 
Dear Fir, 


Read Jan. 23. EIN G determined on making ſome 
1745-6. Experiments in Electricity with 
other Bodies beſides Glaſs, a little before the Holi- 


D 2 days 
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days I procured a Stick of the beſt black Sealing wax, 


of about an Inch in Thickneſs, and of a convenient 


Length ; and exciting it with white-brown Paper, or 


clean dry Flanel (I know not which is beſt) I made. 


the following Trials, | 


J attempted to kindle common Lamp- Spirits, both 


by Attraction and Repulſion, the electrified Perſon 
ſtanding on a Cake of Bees-wax, and ſucceeded, ---- 
I made Trial, at the ſame time, with my glaſs Tube, 
and, I think, kindled the Spirits more eaſily. Per- 
haps, from ſome Circumſtances hereafter to be men- 
tioned, this may, cæteris paribus, be generally ex- 
ected. 

r I was then minded to repeat that Experiment of 
the late ingenious and induſtrious Dr. Deſaguliers, 
and others; by which it appears, that when any 
light Body is put into a State of Repulſion by vitre- 
ous Electricity, it is in a State of Attraction, in re- 
ſpect of reſinous Electricity, and ſo e contra. This 
I found conſtantly to hold good. I made this Trial 
with a Down- Feather, which was tied to the End of 
a pendulous Thread, which Thread was tied to a filk 
Line, faſtened horizontally to the oppoſite Sides of 
the Room, and alſo with a ſmall Piece of writing 
Paper, of about the ſame Dimenſions as the Feather. 
Here I found the Feather would retain the Effluvia 
(whether of the Tube or Cane) about five or fix 
Minutes longer than the Paper would; that is, the 
Feather remained ſo much longer in a State of Re- 
pulſion. The Time in which the Paper was in a 
State of Repulſion, after many Trials, I found to be 
about twenty Minutes, more or leſs; at about which 
time the Paper would indeed ſomewhat ſenſibly de- 


cline 
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cline the Tube, & c. but in a Moment would be 
attracted by them; and if I ſtaid longer, I could not 
perceive any repulſive Force remaining, 

I ought to tell you, that when I had, by ſeveral 
Trials, found out about what time the Effluvia 
would be quite diflipated, I forbore making any 
Trials till then, left that, by bringing the Tube or 
Cane near the Body of Trial, I might communicate freſh 
Effluvia, and perpetuate the State of Repulſion 
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: longer than it would otherwiſe have been; ſo that, 4 
| in the laſt Trials I-made, I neyer came near with the 11 
Tube, Cc, till full twenty Minutes after the Body its 
i of Trial was put into a State of Repulſion. I ob- \ | 


lerved not any material Difference of Time between 
the Diſſipation of the Effluvia of the glaſs Tube, and 

[1 thoſe of the Wax Cane, when the ſame Body of 
| Trial was made uſe of for both: If there was any 
Difference, I think the vitreous Efiuvia were the 
molt laſting. . 

I made another Trial with the Cane and Tube in 
a dark Room; being led to it from a Suſpicion I had, 

t that the Efiluvia from the wax Cane were groſſer, 
| and more in Quantity, than thoſe from the glaſs 
Tube; and, upon exciting both as quick as I could 
in Succeſſion, I found the luminous Effiuuvia, when 
I brought my Forcfinger near the Wax, to proceed in 
a much greater Quantity to the Cane from the Tip of 
Finger, than they did on the fame Trial with the 
Tube of Glaſs, And I ſeveral times obſerved a ſmall 
globular Spot of Fire to appear firſt on my Finger, 


| from which iſſued regular Streams in Form of a 
f Comet's Tail. 
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When I made uſe of the glaſs Tube, as the Quantity 
was leſs, ſo the Sparks were finer, leſs in Thickneſs and 
in Length, but much more active; nor did they pro- 
ceed ſo regularly towards the Tube, nor make fo 
regular an Appearance (being ſeldom, if ever, alto- 
gether regular, as the others); frequently breaking in 


Pieces, as if by Colliſion, or not altogether unlike 
the Sparks from a Brand in a Wood Fire, which has 


lain long without being ſtirred. Another Difference 


1 remarked was, that the reſinous Effluvia were more 


deeply coloured than the vitreous. 

. Whether it be not probable, that the reſinous 
Effluvia are more unctuous or ſulphureous than the 
vitreous 3 and becauſe not ſo active and nitrous, leſs 
apt to kindle inflammable Spirits, as I think I found 
them to be? 

I intreat I may not be conſidered as pretending, 


in the above Trials, to eftabliſh Laws, but, as plainly 


relating Matters of Fact. Perhaps future Trials may 


not confirm theſe. | 

I think it not a Circumſtance too impertinent to 
be mention'd, that the Trials relating to Repulſion 
were made in a ſmall Room, and near a Fire; the 


Air pretty moiſt. 
Dear Sir, 
Tooting, Fan. 15. 


1745-6, Tour moſt affeftionate Friend, 


and obliged Servant, 
H. Miles. 
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II. 
Extract of another Letter from Dr. Miles. 
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Tooting, Jan. 22. 1745-6. 

| 12 dubious whether I did not expreſs myſelf in a 
| Manner liable to be miſunderſtood, when I faid 
| to this Purpoſe, That I would not be underſtood to 

1 eſtabliſh Laws by the fore mentioned Experiments, 

{4 but only to relate Fitts; and that future Experi- 

F ments might not confirm theſe. I did not intend 


; Won „ „ „„ * 


this ſhould extend to that Experiment, which proves 


FT the different Nature of vitreous and reſinous Efluvia; 

4 which, I preſume, may be conlider'd as invariable 

7 inherent Properties; ſo that Bodies, put into a State 
| 


T of Repullion by the one, will be attracted by the 

other, &c. But the other Phenomena, as depending 

. on changeable Circumſtances, the Temperature of 

the Air, the Degree in which the electric Bodies may 
chance to be excited, the Quantity of Ef{uvia, and 
perhaps others to us unknown; the other Pheno- 
mena (I ſay), depending on ſuch like Circumſtances, 
may be variable. 

l beg Leave to inform you, thatT have been making 
Trial with a Stick of Sulphur of the common Sort, 
which I made of a convenient Size, by caſfling it 
into a Coffin of Paper, the Inſide being of writing 
Paper : This, being excited, attracted the Bunch of 
Threads with great Power, and kindled common 
Spirits as quick as ever I knew it done. This was 
after Night, and I {aw not what the Daylight after- 
wards diſcover'd, that the inſide Round of Paper ad- 


her'd 
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herd to the Sulphur, and it had made its Way thro 
the Paper, which conceal'd the Colour of the Paper, 
and its Adherence, till next Day; however it per- 
form'd as above. — This was broke, by an Attempt 
to ſtrip the Paper off the Stick by a too officious Per- 
ſon, without my Knowledge. — I then caſt another 
with the ſame Sulphur, and an Addition of freſh, 
melted together in a wood Mould, which came out 
ſmooth and well ; but was perſuaded, againſt my own 
Judgment, to put a Gun-Rammer into the middle of 
the Mould, to firengthen it; which Stick anſwer'd that 
End; but, as J fear'd it would turn out, the Sulphur, 
tho' of a great Thickneſs round the ſaid Gun-ſtick, 
could by no means be excited to any tolerable De- 
gree. I therefore made a third, as the firſt, which 
has the Paper on it as before, but it performs ex- 
ceeding well: Having ſuffer'd myſelf to be electrified 
with it, upon the Approach of a Perſon's Finger to 
mine, I had by far the moſt painful Senſation I ever 
yet felt in any of theſe Experiments. — I believe a 
glaſs Tnbe might be beſt of all for a Mould (but mine 
are of too ſmall a Bore), if one could be aſſured it 
would not break, 


VI. 
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VI. 4 remarkable Caſe of a Perſon cut for 


the Stone in the new Way, commonly called 
the lateral; ) William Cheſelden, E/q; 
Surgeon to Her late Majeſty; communicated 
zo Martin Folkes, E/⁵; Pr. R. S. by Mr. 
Reid, Surgeon: at Chelſea, who attended 
the Cure. 


Read Jan. 23. R. Simpſon, of Little Or mond. Srreet, 
1745-6. aged Seventy-five, after having been 
afflicted with the Stone above five Years, and taking 
Mrs. Stevenss Medicines about a Year before for 
ſeven Months fucceſſively, without receiving any 
Benefit, was cut by Mr. Cheſelden, March 1 3. 1741-2, 
at which time he had a Fit of the Stone upon him, 
which had continued for ten Days ; and when, con- 
ſequently, the Bladder and urinary Parts were very 
much inflamed, this, together with his great Age, 
made the Succeſs very doubtful. However, at his 
own earneſt Requeſt, after Conſultation, the Opera- 
tion was perform'd, and a large flattiſh round Stone 
was extracted, weighing very near four Ounces, 
The Wound bleeding plentifully from the ſmall 
Veſſels, only a Piece of thin wet Sponge was intro- 


_ duc'd, that it might bleed for a while through; in- 


tending (if there ſhould be Occaſion) to tie any 
Veſſel afterward, that ſhould require it. But, con- 
trary to Expectation, this prov'd the means of ſtopping 


the Effuſion of Blood; and, from Experience, in 


many Caſes ſince, it has been obſeryed, that nothing 
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is ſo uſeful as this Method (thus accidently diſcover'd). 
About ſix Hours after the Operation, the Patient hav- 
ing loſt but little Blood, it was thought proper to 
take twelve Ounces of Blood from his Arm. The Urine 
flow'd freely through the Wound in about two-Hours 
after his being cut, and alſo thro'- the Penis; and con- 
tinued to do ſo, though with great Pain from the Hcat 
and Sharpneſs of it; which excoriated the Parts about, 
notwithſtanding his being dreſt every two or three 
Hours, and the Parts bcing anointed with a cooling 
Ointment. * 

On the fourth Day, not having had a Stool ſince 
the Operation, an emollient Clyſter was order'd; 
which purg'd him twice, gave him a great deal of 
Eaſe, and abated ſome ſlight feyeriſh Symptoms that 
were obſervd. This was repeated once in a Day or 
two for about three Weeks, he being naturally coſ- 
tive. | 
About a Week after the Operation he complain'd 
of a Pain in his Sides, had little conyulſive Motions 
in his Bowcls, with Faintings, and the Abdomen 
ſwell'd: But, on bleeding him eight Ounces, his 
Pain was removed, and the other Symptoms went 
off on taking the Confect. Raleigh. in Ag. Pæon. 
Comp. cvery Night for a Week. 

During this Time the Wound began to digeſt, a 
large Slough caſt off, and in it came away (ſeveral 
very ſmall Bits of Stone, which had crumbled off in 
extracting the Stone with the Forceps. Theſe, by 
obſtructing the free Paſſage of the Urine, had given him 
ſometimes great Pain, but which was removed by 
frequently injeQing Oil and warm Barley water thro' 
the Peuis and Wound. 


At 
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At the Beginning we made uſe of a Fomentation 
made of Ab/inth. Roman. & Flor. Chamemil. but 
it proving too ſharp for the excoriated Parts, it was 
left off, and the Parts bath'd with warm Milk, and 
ſometimes Barley-water. His Diet, the firſt three 
Weeks, was nothing but Spoon-Mears and light Pud- 
ding, aftcrward a boil'd- Chicken, &c. and, in a Fort- 
night after the Operation, Aſles-Milk Night and 
Morning, from which he receiv'd great Benefit, being 
very thin, and having a Cough, which had afflicted 
him many Years, and being of a hectic Diſpolition. 

At the End of three Weeks, the Wound was above 
half heal'd, the Urine began to come chiefly through 
the Penis, daily leſſening thro' the Wound; and 
when that was ncar cicatrized, it all came the natu- 
ral Way, and had loft its Heat and Sharpneſs ; then 
his Mouth bliſter'd within, from the Saltneſs of the 
Saliva. For which, during the whole Courſe of the 
Cure, he drank plentifully of cooling Emulſions with 
Gum-Arabick, c. In five Weeks he was perfectly 
cured, and. continues to this Day without any Return 
of his Diſtemper. 
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VII. The Effect: of the Lixivium Saponis, 
talen imwardly by a Man aged 75 Years, 
who had the Stone, and in whoſe Bladder, 
after his Deceaſe, were found Two hundred 


and fourteen Stones : From William Che- 
ſelden, E/quire, 


| Read Jan. L3. A {YT 21. 1739. Laurence Welch, aged 
1745-6. 75, born in Denmark, but at that 
time a Penſioner in his Majeſty's Royal Hoſpital at 
Chelſea, after having had Symptoms of the Stone 
for cight Years, but never known to void any in all 
that time, began to take ten Drops of Lzxzv. Sapon. 
in half a Pint of Water, three times a Day; and on 
the 23d in the Evening voided ſeveral ſmall Scales of 
Stone, with little or no Pain. 

On the 24th the Doſe was increaſed to fifteen 
Drops; but, making him very ſick, was reduced on 
the 25th to ten. He complained of great Pain in his 
Back this Day, and at Night paſs'd a whole Stone, 
the Size of an Orange-kernel, and ſeveral little Bits. 

On the 26th he complain'd of great Soreneſs in the 
Urethra when he made Water; for which a little 
Oil was injected, and he took eight Ounces of a 
Solution of Gum-Arabic inwardly, omitting this Day 
the Lixivium. 

Being very eaſy on the 27th, he took the Lixiuimm 
as before: His Urine was thick and plentiful, but 

dad no Gravel or Sand in it. 
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On the 28th he took the Lixivium, and about 
four in the Afternoon voided ſeveral Bits of ſmall 
Stone, of different Make and Texture, ſome as large 
as Tares; which making the Urethra very ſore, on 
the 29th he omitted the Lixiuium, and took a Solu— 
tion of the Gum, and had the Oil injected as before. 
Being ſearch'd this Afternoon, we perceived a great 
Quantity of Stone in his Bladder. | 

On the zoth he took the Lixiuium again, was 
very ſick, but eaſy. 

The 31ft, taking the Lixivium after great Pain 
in his Back, Belly, and Penis, he paſs'd a large Piece 
of Stone, with ſeveral ſmaller Bits. 

June 1. he took nothing, was very eaſy, and made 
a great Quantity of thick turbid Urine. 

He took the Lixivium again the next Day, was 
very eaſy, and continued ſo all the 3d; but on the 
4th was in great Pain all Day and Night. 


On the 5th, the Medicine having fat well on his 


Stomach theſe three Days, I ventur'd to give him fif- 
teen Drops of the Lixivium; and, after having great 
Pain in his Loins and Penis, at Night he voided ſe- 
veral large Bits. 

Early in the Morning, after very great Pain, on 
the 6th, he voided three large Bits of Stone, and in 
the Afternoon ſeveral more Pieces came away; one 
of which was the largeſt yet voided. He toek the 
Solut. Gum. Arab. this Day, and no Lixivium; and 
at Night, being faint and fatigued with Pain and 
Want of Reſt, he had an Opiate and cordial Julap. 

On the 7th he likewiſe took no Lixivium, hav- 
ing great Pain and Sickneſs at his Stomach. His 
Urine To-day appeared a little bloody, and had a 
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tough Mucus in it, which ſunk to the Bottom of the 
Por, and was very fetid. In the Afternoon a large 


Picce of Stone ſtopt at the Extremity of the Penis; 
which, after endcavouring for two Hours to preſs 


out with his Fingers in vain, was extracted, by en- 


larging the Orifice. This Stone weigh'd but nine 


Grains and a half, tho' near as large as a Die; and 


two which he voided before, near as big, and of a 
triangular Form, weighd, one, eight Grains, the 


other, ſeven and three Quarters. This Day he took 


the Solut. Gum. Arab. and at Night had an Opiate 
and cordial Julap, to take a little of now and-then. 
On the 8th he took nothing; and tho' he had a 


great deal of Pain, and was very weak, had a better 


Appetite than any Day ſince he began the Courſe. 

He complain'd of Pain, in the Morning on the 
oth; ſo took no Medicine; was very eaſy the reſt of 
the Day, and paſs d ſome very ſmall Scales. 

On the 1oth he took the Lixivinm, and was 
pretty well. The 11th had great Pain, and was very 
ſick; and alſo on the 12th: Therefore he omitted 
the Lixivium on the 13th; and, being very faint and 
low, had a cordial Julep. 

On the 14th he took the Lixiuium, and was very 


caſy every Day till the zoth, when he complain'd 


his Water made him ſmart ; and alſo the 21ſt. 

The 22d he was very full of Pain, and ſick ; there- 
fore on the 23d he took only the Solut. Gum. Arab. 
was caſy, and had a great deal of Mucus come away 
with ſcveral ſmall ſcaly Bits of Stone in his Urine; 
and alſo on the 24th and 25th. 

He complain'd of great Pain in the Glans Penis 
on the 26th ; and his Belly ſwelld, and pitted juſt 

above 
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above the Os Pubis; and he voided ſome ſma!i 
Bits in a great Quantity of Mucus. 

On the 27th a few little Bits were voided, and he 
had no Pain all Day. 

The 28th he had great Pain, and made very little 
Water; but on the 29th made a great dcal of Water. 
His Belly was ſwell'd, and he complain d of great 
Pain in his Loins. — He voided ſome ſmall Bits of 
Stone on the zoth, which was the laſt Day he took 
the Lixivium. 

The 1ſt of July he took the Solut. Gum. Arab. and 
was in great Pain. 

On the 2d, being very faint, and wanting Reſt, 
he had a cordial Julep and quieting Draught ; and 
the zd and 4th; which Day he complain'd of great 
Pain in his Limbs; and on the 5th had ſeveral looſe 
Stools; which however ſtopt on the next Day. 

He continued languiſhing, and in extreme Pain all 
over his Body, even his Fingers and Toes, from this 
Day to the 24th of July, not being able to bear 
being touch'd in any Part of his Body or Limbs, ſome 
Days before his Death, which was on that Day, being 
64 Days ſince the Commencement of this Courſe : 
In which Time he took 81 Doſes of the Lixivium, 
being one Day with another (till he left off intirely, 
which was 24 Days before he died) about 20 Drops 
a Day. 

During the Courſe, his Water was generally thick 
and muddy ; ; tho' when in grcat Pain, ſometimes 
clear and high colourd, In about three Weeks after 
he began, there was a great dcal of that tough fetid 
Mucus in his Urine, which continued till he left off 
taking the Lixiuium, and then decreaſed conſiderably, 

till 
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till a Fottnight before his Death, when it intirely 
diſappear'd, and his Urine had no Smell'or Taſte, 


and came away involuntarily. 

On ſtraining and filtrating the Urine, I often found 
little ſcaly Bits, very ſmall, which, when dry rubb'd, 
became an impalpable Powder. After he left off the 
Medicine, I could never find this in the Urine, tho' 
I ſcarch'd very carefully. 

His Diet the whole Time was chiefly Spoon- meat; 
now-and-then a little Meat, but very ſeldom; and 
he had but little Appetite when he began, and was 
very. weak. | 

On opening the Body I found his Kidneys very 
ſound, and neither Stone nor Gravel in them: But 
in his Bladder there were two Hundred and fourteen 
Stones; the two biggeſt about the Size of Nutmegs, 
the others gradually leſs, to the Bigneſs of a Pea, and 
ſmaller, but each whole, not Pieces. They were of 
a ſoft chalky Subſtance and Colour, and weigh'd 
all together ſix Ounces Averdup. two Scruples and 
four Grains; beſides which there were ſeveral ſmall 
Scales, ſuch as I found in his Urine, The other 
Viſcera had nothing remarkable, The Quantity of 
ſmall chalky and (ſcaly Bits and Powder that I could 
ſave out of the Urine, was about as much in 24 
Hours as would well cover a Shilling ; and perhaps 
there might be as much more loſt in his Urine, 
when at Stool, and on the Sides of the Pot and 
Urinal. 


VIII. 


C41] 
VIIT. Further * Experiments and Obſerva- 


tions, tending to illuſtrate the Nature and 
Properties of Electricity: By Wm. Watſon, 
Apothecary, F. R. S. 


Read Feb. 6. S Water is a Non electtic, and of 
* conſequence a Conductor of Elec- 
tricity, I had Reaſon to believe, that Ice was endow'd 
with the ſame Propertics. Upon making the Expe- 
riment I found my Conjectures not without Foun- 
dation; for, upon electrifying a Piece of Ice, where- 
ever the Ice was touch'd by a Non- electric, it flaſhed 
and ſnapped. A Piece of Ice alſo, held in the Hand 
of an electrifyd Man, as in the beforementioned 
Proceſſes, fired warm Spirit, chemical vegetable Oils, 
Camphor, and Gunpowder prepared as before. But 
here great Care muſt be taken, that by the Warmth 
of the Hand, or of the Air in the Room, the Ice 
does not melt; if ſo, every Drop of Water there> 
from conſiderably diminiſhes the received Electricity. 
In order to obviate this, I cauſed my Aſſiſtant, while 
he was electrifying, to be continually wiping the 
Ice dry upon a Napkin hung to the Buttons of his 
Coat; and this being electrified as well as the Ice, 
prevented any Loſs of the Force of the Electricity. 
The Experiment will ſucceed likewiſe, if, inſtead of 
the Ice, you electrify the Spirit, &c. and bring the 


Ice 


See the former Part of theſe Experiments in theſe Tranſactions, 
Ne. 477. p. 481. &c. - 
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Ice not electtified near them. I muſt obſerve, that 
Ice is not ſo ready a Conductor of Electricity as 
Water; ſo that I very frequently have been diſap- 
pointed in endeavouring with it to fire inflammable 
Subſtances, when it has been readily done by a Sword, 
or the Finger of a Man. | 

In the firſt Paper * I had the Honour to lay before 
you upon this Subject, I took notice of my having 
obſerved two different Appearances of the Fire from 
electrified Subſtances ; vig. thoſe large bright Flaſhes, 
which may be procured from any Part of electrified 
Bodies, by bringing a Non- electric unexcited near 
them, and with which we have fired all the inflam- 
mable Subſtances mention'd in the Courſe of theſe 
Obſervations ; and thoſe, like the firing of wet Gun- 
powder, which are only perceptible at the Points or 
Edges of excited Non electrics. Theſe laſt alſo appear 
different in Colour and Form, according to the Sub- 
ſtances from which they proceed : For, from poliſh'd 
Bodies, as the Point of a Sword, a Silver Probe, the 
Points of Sciſſors, and the Edges of the Steel Bar 
made magnetical by the ingenious Dr. Knight, the 
electrical Fire appears like a Pencil of Rays, agreeing 
in Colour with the Fire from Boyle's Phoſphorus ; 
but from unpoliſhed Bodies, as the End of a Poker, 
a ruſty Nail, or ſuch-like, the Rays are much 
more red. The Difference of Colour here, I am 
of Opinion, is owing rather to the different Re- 
flexion of the electrical Fire from the Surface of 
the Body, from which it is emitted, than to any 
Difference in the Fire itſelf, Theſe Pencils of Rays 
er ee 8 


— — 


* See theſe Tranſactions, No. 477. p. 482, 483. 
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iſſue ſucceſſively as long as the Bodies, from which 
they proceed, are exciting; but they are longer and 
more brilliant, it you bring any Non- electric not 
excited near them, though it muſt not be cloſe enough 
ro make them ſnap. If you hold your Hand at about 
two or three Inches Diſtance from theſe Points, you 
not only feel ſucceſlive Blaſts of Wind from them, 
but hear alſo a crackling Noiſe. Where there are 
ſeveral Points, you obſerye at the ſame time ſeveral 
Pencils of Rays. 

It appears, from Experiments, that beſides the ſe- 
veral Properties that Electricity is poſleſs'd of peculiar 
to itſelf, it has ſome in common with Magnetiſm 
and Light. 


PRO POSITION I. 

In common with. Magnetiſm Electricity counter- 
acts, and in light Subſtances overcomes the Force of 
Gravity. Like that extraordinary Power likewiſe, it 
exerts its Force in Vacuo as powerfully as in open 
Air, and this Force is extended to a conſiderable 
Diſtance through various Subſtances of different Tex- 
tures and Denſities. 


COROLLARY. 


Gravity is the general Endeavour and Tendency of 
Bodies towards the Centre of the Earth : This is over- 
come by the Magnet, with regard to Iron, and by 
Electricity, with regard to light Subſtances, both in 
its Attraction and Repullion ; but I have never been 
able to diſcern that vortical Motion, by which this 
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Effect was ſaid to be brought about by the late Dr. 
Deſaguliers and others, having no other Conception 
of its Manner of acting than as Rays from a Centre, 
which indeed is confirmed by ſeveral Experiments: 
One of which, very caſy to be tried, is, that if a 
ſingle downy Secd of Cotton-graſs is dropped from 
a Man's Hand, and in its Fall comes within the At- 
traction of the rubbed Tube; the Down of this Seed, 
which before ſeemed to ſtick together, ſeparates, and 
forms Rays round the Centre of the Seed-: Or if you 
faſten many of theſe Seeds, with Mucilage of Gum- 
Arabic, round a Bit of Stick, the Down of them 
when electrified, which otherwiſe hangs from the 
Stick, is raiſed up, and forms a circular Appearance 
round the Stick. As theſe light Bodies are directed 
in their Motions. only by the Force impreſſed upon 
them, and as their Appearance is conſtantly radiatim, 
ſuch Appearance by no means ſquares with our Idea 
of a Vortex. 

Some have imagined a Polarity alſo, when they have 
obſcryed one End of an excited glaſs Tube repel light 
Subſtances, and the other attract them; but this is a De- 
ception, ariſing from the whole Length of the Tube not 
being excited, but only ſuch Part of it as has been rubb d; 
ſo that as much of the Tube as is held in the Hand 
remains in an unexcited State, and permits light Sub- 
ſtances to lie ſtill thereon, though forcibly repell'd at 
the other End. This attractive Power of Electricity 
as not only upon Non electrics, as Leaf-Gold, Sil- 
ver, Thread, and ſuch like, but alſo upon originally 
Electrics, as Silk, dry Feathers, little Pieces of Glaſs, 
and Reſin: It attracts all Bodies, that are not of the 
ame Standard of Electricity (if I may be allowed 
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the Expreſſion), as the excited Body from which it 
proceeds. I have found no Body, however denſe, 
whoſe Pores arc not pervious to Electricity, by a pro- 


per Management, not even Gold itſelf. 


PROPOSITION II. 


In common with Light, Electricity pervades Glaſs, 
but ſuffers no Refraction therefrom ; I having, from 
the moſt exact Obſervations, found its Direction to 
be in right Lines, and that through Glaſſes of dif- 


ferent Forms, included one within the other, and 


large Spaces left between each Glaſs. 
COROLLARY. 


This rectilineal Direction is obſervable only as far 
as the Electricity can penetrate through unexcited 
Originally-electrics, and thoſe perfectly dry ; nor is 
it at all material, whether theſe Subſtances are tranſ- 
parent, as Glaſs; ſemidiaphanous, as Porcelain, or 
thin Cakes of white Wax ; or quite opaque, as thick 
woollen Cloth, as well as woven Silk of various 
Colours; it is only neceſſary that they be Originally- 
electrics. But the Caſe is widely different with re- 
gard to Non-electrics ; wherein the Direction, given 
to the Electricity by the excited Originally-electric, 
is alter'd as ſoon as it touches the Surface of a Non- 


electric, and is propagated with a Degree of Swift- 


neſs ſcarcely to be meaſured in all poſſible Directions 
to impregnate the whole Non-clectric Maſs in Con- 
tact with it, or nearly ſo, however different in itſelf; 
and which muſt of Neceſlity be terminated by an 
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Originally electric, before the Electricity exerts the 
jeaſt Attraction; and then this Power is obſerved firſt 
at that Part of the Non-electric the moſt remote from 
the Originally-clectric. Thus, for Example, by an 
excited Tube held over it, Leaf Gold will be at- 
tracted through Glaſs, Cloth, &c. held horizontally 
in the Hand of a Man ſtanding upon the Floor, and 
this Attraction is exerted to a conſiderable Diſtance. 
On the contrary, the rubbed Tube will not attract 
Leaf-gold, or other light Bodies, however near, 
through Silvet, Tin, the thinneſt Board, Paper, or 
any other Non-electric, held in the Manner before- 
mentioned. But if you rub the Paper over with 
Wax melted, and by that means introduce the Ori- 
ginally- electric therein, you obſerve the Electricity acts 
in right Lines, and attracts powerfully. And here I 
muſt beg Leave to remind you, not only of the for- 
mer Corollary, but of ſome of the former Experi- 
ments alſo ; by which it appears, that although, to 
make a Non-electric exert any Power, we muſt excite 
the whole Maſs thereof, yet we can excite what Part, and 
what only, of an Originally- electric we pleaſe, Thus 
we obſerve, that Leaf gold, and the Seed of Cottongraſs 
(which grows upon Boggs, and is a very proper Sub- 
ject for theſe Inquiries), are attracted under a glaſs 
Jar made warm *, and turned Bottom upwards, upon 


which 


* I have conſtantly obſerved, that the electrical Attraction through 
Glaſs is much more powerful when the Glaſs is made warm, than 
when cold. This Effect may proceed from a twcfold Caule : Firſt, 
Warm Glaſs dves not condenſe the Water from the Air, which 

makes 
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which are placed. Books, and ſeyeral other Non- 
clerics; and that the Motions of the light Bodies 
underneath correſpond with the Motions of the glaſs 
Tube held over them, the Electricity ſeeming inſtan- 
tancouſly to paſs through the Books and the Glaſs. 
But this does not happen, till the Eleftricity has fully 
impregnated the Non-eleCtrics, which lie upon the 
Glaſs; which received Electricity is ſtopped by the 
Glaſs ; and then theſe Non- electrics dart their Power 
directly through the upper Part of the Glaſs, after the 
Manner of Originally-electrics. But if the thinneſt 
Non-eleQric, even the fineſt Paper, as I before men- 
tioned, is held in the Hand of a Man at the ſmalleſt 
Diſtance over the Leaf-Gold, and the Electricity is 
not ſtopped, not the leaſt Power will be exerted, 
and the Gold will lie ſtill. I muſt here remark like- 
wiſe, that this Law of Electricity is ſo conſtant and 
regular, that I have not found one Deviation from 
it; ſo that even the Quickſilver, ſpread thin, as it 
uſually is at the Back of a Plate of a Looking-glaſs, will 
prevent the Paſſing thro of the electrical Attraction, 
unleſs ſtopped by an Originally-clectric. This Pene- 
tration of the electrical Power through Originally- 
electrics is much greater than has hitherto been 
imagined, and has cauſed the Want of Succeſs to 


great Numbers of Experiments. I have been at no 
{mall 


7 


makes the Glaſs, as has been before + demonſtrated, a Conductor 
of Electricity: Secondly, As Heat enlarges the Dimenſions of all 
known Bodies, and, conſequently cauſes their conſtituent Parts to 
recede from each other, the electrical Effluvia, paſſing in ftrait 
Lines, find, probably, a more ready Paſſage through cheir Pores. 


+ See Numb. 477, of theſe Tranſactions, p. 486. 
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| fmall Pains to determine, how far this Power can 
11184 penetrate through a dry Originally electric; and 
| have found, by repeated Trials, that either in a Cake 
{i | of Wax alone, or of Wax and Reſin mixed, when 
| Wn” the Electricity is very powerful, it has paſſed, I ſay, 
ll x in ftrair Lines through theſe Cakes of the Thick- 


1 neſs of 2 Inches and +; but I never could make it 
If act through one of 2 Inches and ; for in this it 
1 was perfectly ſtopped. So that the Cakes commonly 
1 made uſe of to ſtop the Electricity, by being too 
1 thin, ſuffer a conſiderable Quantity of the electrical 
Power to pervade them, and be loſt in the Floor. 
I make no Doubt, if the electrical Power could be 
more increaſed, it would penetrate much further 
through theſe Originally - electric Bodies. 


PROPOSITION II. 


Electricity, in common with Light likewiſe, when 
its Forces are collected, and a proper Direction given 
thereto, upon a proper Object, produces Fire and 
Flame. 155 


COROLLARY. 


The Fire of Electricity (as I have before obſerved) 
is extremely delicate; and ſets on fire, as far as I 
have yet experienced, only inflammable Vapours. 
Nor is this Flame at all heightened, by being ſuper- 
induced upon an iron Rod, red-hot with coarſer 
culinary Fire, as in a preceding Experiment; nor 
diminiſhed by being directed upon cold Water. 
However I was deſirous of knowing, if this Flame 


would 
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would be affected by a ſtill greater Degree of Cold; 
and in order to determine this, I made an artificial 
Cold; by which the Mercury, in a very nice Ther- 
mometer adjuſted to Fahrenhezt's Scale, was depreſſed 
in about 4 Minutes, from 15 Degrees above the 
freezing Point to 30 Degrees below it; that is, the 
Mercury fell 45 Degrees. From this cold Mixture, 
when electrified, the Flaſhes were as powerful, and 
the Stroke as ſmart, as from the red-hot Iron. I 
could have made the Cold more intenſe, but the 
above was ſufhcient for my Purpoſe. This Experi- 
ment ſeems to indicate, that the Fire of Electricity 
is affected neither by the Preſence or Abſcnce of 
other Fire. For as red-hot Iron, by Sir Iſaac New- 
tons Scale of Heat, is fixed at 192 Degrees, and 
as the Ratio between Sir Iſaac's Degrees and 
Fahrenheit's is as 34 to 180, it neceſſatily follows, 
that the Difference of Heat between the hot Iron 
and the cold Mixture is 1040 Degrees; and nevyer- 
theleſs this vaſt Difference makes no Alteration in 
the Appearance of the electrical Flame. We find 
likewiſe, that as the Fire, ariſing from the Refrac- 
tion of the Rays of Light by a Lens, and brought 
to a Focus, is obſerved, firſt, at ſome ſmall Diſtance 
from their Surfaces, to ſet on Fire combuſtible Sub- 
ſtances; the ſame Effect, as I have before obſerv'd, 
is produced in like manner by electrical Flame, 


I may perhaps be thought too minute in ſome of 
the before-mentioned Particulars; but, in Inquiries 
abſtruſe as theſe are, where we have ſo little 4 priori 
to direct us, the greateſt Attention muſt be had to 
every Circumſtance, if we are truly deſirous of in- 


veſtigating 


ö "TI 
veſtigating the Laws of this ſurpriſing Power. For, 


! 
| as has been ſaid upon another Occaſion, by my ever 
f honoured Friend Martin Folkes, Eſq; our moſt wor- 


} thy Preſident, © That Electricity ſeems to furniſh 
" « an inexhauſtible Fund for Inquiry: And ſure 
4 % Phenomena ſo various, and ſo wonderful, can ariſe 
| © only from Cauſes very general and extenſive; and 
e ſuch as muſt have been deſigned by the Almighty 
| « AUTHOR of Nature for the Production of very 
te great Effects, and ſuch as are of great Moment 
** to the Syſtem of the Univerſe,” 

If theſe Obſervations receive the Countenance of 
| this learned Society, I ſhall think myſelf ſufficiently 
| recompenſed ; and am, Gentlemen, 


With the higheſt Eſteem, 
Tour moſt Obedient 
Humble Servant, 
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IX. A Deſcri prion of à curious Sea-Plant; 


18 


Frutex marinus Flabelliformis cortice ver- 
rucoſo obductus. Doodii. Raii Hiſt. Tom. III. 
P. 7. et Synoßſ. Edit. 3. p. 32. Coralloides 
granuloſa alba. J. B. Tom. Ill. pag. 809. 
Erica marina alba fruteſcens. Muf. Pet. 
50. Keratophyton Flabelliforme, cortice 
verrucoſo obductum. Raii Syn. Edit. 3 p. 3 2. 
By Sir Hans Sloane, Bart. M. D. late Pre- 
ſident of the Royal Society, and of the Col- 
lege of Phyſicians, London, &c. 


Read Feb. 6. ING Charles the Second, who was 
1745-6. a very curious and great Obſerver 
of Natural Productions of all Kinds, the Founder and 
Patron of the Royal Society, and great Encourager 
of ſeveral Members thereof, had got, in his Cloſet 
at Whitehall, this Coralline (as I call it); which, I 
ſuppoſe, had been preſented to him by ſome of his 
Sea-Officers, appointed to cruiſe in the Soundings, 
lying off the Welt of England, towards the Atlan- 
tic Ocean. I have had it from thence intire, and 
in Perfection, from ſome of the late Commanders 
on that Station {of which I here give an intire Figure 
when young, TAB. II. Fig. 1.), who, by their ſounding 
Lines, brought it up from the Rocks at the Bottom 
of the Sea; and which being a very curious Coralline, 
I wonder it has been fo little taken notice of. 
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It riſcs to four Feet high, from a woody Baſis, 
near an Inch Diameter, giving it a firm Foundation 
on the Rocks in the Bottom of the Sea, ſpreading 
out its Branches like a Fan, the Subſtance or inner 
Part of which is woody, of a light brown, or blackiſh 
Colour (as at 2, 6, Fig. 1.), covered all over with a 
thin tuberculated Cruſt, of an Aſh-colour, or ſome- 
times yellowiſh, ſeldom joined together, as the Rete 
Marinum, but looſe, and diſtorted ; and not ſtrait, 
as moſt of this kind. 
I have had it from Tangier, Antigua, and Neu- 


foundland ; from which laſt Place, one with the 


Stella arboreſtens Rondeletii, p. 121. (mentioned 
by Mr. Winthorp, in theſe Tranſattions, N“. 57. 


p. 1152.) having its Branches faſtened ſeveral times 


round thoſe of this Coralline; a Branch of which is 
here figured, with the Animal ſticking to it, at Fig. 2. 
in which à is the Mouth, and Fig. 3. repreſents 
the back Part of it, having a Crack in it by 
ſome Accident. The fineſt of this Kind was given 
me by her late Grace Mary Ducheſs of Beaufort ; 
who told me, ſhe had it preſented to her by the late 
Colonel Codrington, Proprictor of the Iſland of Bar- 
buda; from whence in all Likelihood he had it. 

I do not pretend to give a new Name to this Co- 
ralline, to make Confuſion; but only mention ſuch 
Authors, as have already taken notice of it; of 
whom Jon Bauhin is the firſt that deſcribes it 
plainly, both by Words, and an imperfect Figure of a 
{mall Piece or Branch, which he had communicated 
to him by a Perſon whom he does not name, by reaſon 
(as I ſuppoſe) he had by Stealth broke it off a large 
Branch, kept in what he calls Theatrum Naturalium 
Sereniſjime Regine Anzliz; whom I ſuppoſe to be 

Queen 
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Queen Eligabeth; and which, to my Knowlege, is 
too much praQtiſed ſince by unworthy Perſons. 
It is likely, that many of the coralline Subſtances 
mention'd by Authors, may be this, or Parts of it, 
the Cruſt being rubb'd off more or leſs, and its Co- 


lour changed, and thereby deſcribed for different 
Corallines, 


X. Extrat?s of Two Letters from the Reverend 
Henry Miles, D. D. & F. R. §. 10 Mr. 


Henry Baker, F. R. S. containing ſeveral 
Electrical Experiments. 


I. 


Dear Sir, 


Read Feb. 13. T AM under no Doubt, but that Experi- 
2 be ments with Sulphur are capable of 
being improv'd, and hope ſhortly to make is appear. 
I] am loth to venture my glaſs Tubes of Flint fora 
Mould, but intend to procure one of common Glaſs ; 
having lately had the Misfortune of loſing my beſt, 
in ſo odd a Manner, that I believe you will excufe 
me if I trouble you with the Account. 

I had been uſing it but a little Time in the Even- 
ing; and, before I laid it up, having by me a round 
Ruler ſmall enough to go into the Bore, when it 
was cover'd with a Roll or two of brown Paper, 
it came into my Head to excite it, by rubbing it a 
little on the Inſide with the faid Ruler and Paper; but 
not finding any Effect of it, after a few Minutes 
Trial, not ſo much as to attract the ſmalleſt Thread, 
I laid it in my Window in my Study on a Parcel of 

5 | Papcrs 
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Papers and Pamphlets, where it uſed to be put; and 
next Morning, as we were at Breakfaſt, I heard a 
Snap, and, on turning my Head, found about two 
Inches of my Tube broke off very regularly. Upon 
this I took it, and placd it againſt a Cupboard- 
Door, erect, in a Pocket of Leather, that had been 
nail'd up againſt the Door for ſuch a Purpoſe. The 
upper End was tied to two Thongs of Leather, but 
not tight, only to prevent its ſtirring: Thus it con- 
tinucd ſafe till I went to Bed; but, in the Morning, 
upon opening the {aid Door, I was ſurpriſed to find 
my Tube in Shivers, except about three Inches, as 
if it had been broke with a ſmart Blow of a Hammer. 
The Cupboard is over the Fire- place, and fo near it, 
that Ithink it impoſſible it ſhould ever haye been quite 
cold; and the Window where it was firſt put is fo 
near the Fire, and its being laid on the Seat of the 
Window, a Foot below the Saſh, it could not be 
much affected with the Air from thence. — The 
Weather was froſty, but the Tube from firſt to laſt 
never out of the Room; and I am fure never had 
any Blow. . -, 

The Stick of Brimſtone I laſt made, with which I 
kindled Lamp Spirits ſo readily, as I informed you 
before, was fet up in the foremention'd Cupboard 
in an erect Poſture, has loſt all its electric Virtue, 
and cannot be made to attract a Down- Feather, or 
a fine Thread. —This 1 know not how to account 
for, unleſs it be, that the expoſing it to the Air, by its 
not being wrapt up in any thing, may haye deprived 
it of its Power: For, if I miſtemember not, Stephen 
Gray uſed to keep his Sulphur conic Bodies, caſt in 
Wine-Glaſs, in a Box, and wrapt up in Flannel ; 

however 


[ 55 ] 
however I ſhall attempt to recover it again. — The 
Cupboard is ſmall, and never cold. — My Stick of 
Wax kept in my Desk, not wrapt, will attract a 
Thread at any time, without rubbing at all. 

Laſt Night, having ſeveral Gentlemen with me, 
who were deſirous of ſeeing me fſct Fire to ſome 
Spirits of Wine, | was willing to try whether I could 
not kindle the tame with an Icicle; but, not being 
able to get one, I attempted it with a thick Piece ot 
Ice, and immediately ſucceeded, in Preſence of 7 or 
Perſons; and I think the Sparks of Fire from the 
Ice, when the Finger of a non-clectric Perſon was 
brought nigh it, were as large and as powerful as 
any I ever faw ; ſo that 1 am fatisfied the Power of 
them is no ways diminiſh'd by the Coldneſs of the 
Ice: And I doubt not, but that, if the Ice be kept 
from melting and dropping into the Spirits, Ice will 
kindle them as readily as any other Subſtance : The 
Spirits were ſuch as we uſe for the Tea-kettle Lamp, 
and far from being of the belt Sort. 

One Circumſtance more I will mention, and re- 
leaſe you. — By Accident one of the Gentlemen 
approaching the electrified Perſon with his Hand near 
his Shoulder, the ſaid Gentleman felt a very pun- 
gent Stroke on his Fleſh, thro* his Coat and Waiſt- 
coat, which were both Cloth. This was repeated 
ſeveral times, and in every one's Opinion (on whom 
Trial was made) the repullive Stroke was as 
{mart as it is wont to be on the End of the Finger, 
when nothing intervenes; and the Senſation conti- 
nued as long. I know not whether this has been 
defore taken notice of; if it has, your Goodneſs will 


4 excuſe 
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excuſe my Impettinence; and vouchſafe to believe 
me under many Obligations. 


Tooting, Feb. 4. 1745-6. 1 
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= Extract of a Letter from Dr. Miles 10 
= Mr. Baker. 
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Scarce ** the Account I ſent laſt Week, of | 
my kindling Spirits of Wine with Ice the 3d of K 
this Inſtant, worth your Notice; but that as I had not 5 
heard of any one at home who had done it, I in- 
clined to relate it to you. Since that, I made an- 
other Trial, and ſucceeded with all the Eaſe ima- 
ö ginable; the Spirit kindling the very Moment of 
16 my approaching them with the Lump of Ice, which 
was an Inch and a Quarter thick. After this I took 

a Clamp of Iron, ſuch as is uſed for heating Box- 
Irons for ſmoothing Linen-Clothes; and, having 
heated the ſame red- -hot, applied it to the Spirit, as 
q I ſtood on the Cake of Wax electrified, holding the 
F ſame in a Pair of Tongs. 

I did not, I confcſs, expect much from this Trial; 
and the Event was, that I could not kindle the Spi- 
| rits, during the Time the Redneſs continued in the 
| Clamp; but, as ſoon as that diſappear'd, and it be- 
gan to look blackiſh, the Spirits were kindled as 
uſual. 
I ſhall not draw any Concluſion from a ſingle 

Trial; perhaps ſome Reaſons might be aſſigned, why 
the 
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the red-hot Iron did not kindle the Spirits, pro- 
vided one were ſure this would always be the Caſe ; 
and if the Experiment were repeated with the ſame 
Conſequence a good many times, one would venture 
to ſay, that the Heat of the Iron contributed no 
Power of inflaming to the EHuvia. 

My Tube I have uſed of late is not made of the 
fine Flint-Glaſs, but ſuch as common Wine-Glaſſes 
are made of. 

I have got me a Tube made of common green Glaſs : 
This is exceeding light, in Compariſon with others ; 
and may be excited with double the Time and Pain 
required for the others, but yet not without warm- 
ing it at the Fire ; though this ſeems powerful enough 
to attract the Bunch of Threads, yet I am not able 
to kindle any Spirits with it. 

I have made theſe Trials, that I might be able to 
determine which kind of Glaſs afforded the greateſt 
Quantity of Effluvia, or at lcaſt the ſtrongeſt, as 


near as might be; which may not be altogether 
unuſcful to be known. 


Tour hnmble Servant, 


H. Miles. 


H xl, 
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XI. Partof a Letter from Mr.Trembley, F.R.S. 
zo Martin Folkes, E/q; Pref. R. S. concerning 
the Light cauſed by Quickfilver ſhaken in 
a Glaſs Tube, proceeding from Electricity. 


Hague, 4 Feb. 1745. N.S. 


Read Feb. 13. R. ] Allamand continues here very 
1745-6. ſucceſsfully his Experiments upon 
Electricity, and is at all times pleated to communi- 
cate them, in order to excite others as much as he 
can to purſue the ſame Inquiries: He has been 
pleaſed to impower me to give you an Account of 
ſuch as he thought might be moſt likely to give you 
Pleaſure, and at the ſame time deſires your Accept- 
ance of his beſt Reſpects. 

Mr. [ Allamand incloſed ſome Mercury in a Tube 
cloſc-ſtopp'd ; and, when he afterwards rubb'd this 
Tube, it gave a great deal more Light than when the 
ſame had no Mercury in it. 

When this Tube has been rubb'd, after raiſing 
ſucceſſively its Extremities, that the Mercury might 
flow from one End to the other, one ſecs a Light 
ſerpenting all along the Tube; that is to ſay, the 
Mercury, as it runs along, is all luminous. 

Mr. / Allamand then made the Mercury run in 
the ſame manner along the Tube without rubbing it, 
and it ſtill gave ſome Light, but much leſs than be- 
fore. This laſt Experiment perſuaded him, that the 
Friction of the Mercury againſt the Glaſs might 
electrify that Glaſs, in the like manner as the rub- 
bing of the Hand. And he has been confirmed in 


the. 


[ 59 J 


the fame Notion by another Experiment: He 
brought ſome Down near to the Tube, and then 
made the Mercury run from one End to the other; 
and the Down was attracted, as the Mercury in its 
Motion paſſed by it. | 

Theſe Experiments he has repeated, and varied 
ſeveral Ways; and they have led him to conclude, 
that the Phoſphorus of the Barometer, known this 
great while, is not ſo properly a Phoſphorns, as the 
Effect of the Mercury electrifying the Tube of the 

Barometer. T7 | 

Mr. “ Allamand has put Mercury into exhauſted 
Tubes, and, when theſe are rubb'd, they give much 
more Light than before; there then come out from 
them on all Sides Rays of very lively Light. I have 
alſo ſeen at Leyden, at Mr. Muſchenbroeck's the Me- 
chaniſt's, an exhauſted Globe of Glaſs, which, when 
rubb'd with the Hand, ſcem'd all fill'd with a very 
bright Fire. 

Several Perſons have obſerved, that when they 
had been electtified, their Pulſes beat a little faſter 
than before. I have even myſelf felt, after having 
been eleArified a pretty while together, a Senſation 
all over my Body : But within theſe few Wecks, 
ſome Perſons have felt very ſharp Pains upon their 
being electrified. 

There is an Experiment that Mr. / Allamand has 
tried; he eleArify'd a tin Tube, by means of a glaſs 
Globe; he then took in his left Hand a Glaſs full of 
Water, in which was dipped the End of a Wire; the 
other End ofthis Wire touched the electrified tin Tube: 
He then touch'd, with a Finger of his right Hand, the 
electtified Tube, and drew a Spark from it, when at the 
ſame Inſtant he felt a moſt violent Shock all over his 

H 2 Body. 
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Body. The Pain has not been always equally ſharp, but 
he ſays, that the firſt time he loſt the Uſe of his Breath 


for ſome Moments; and he then felt ſo intenſe a Pain 


all along his right Arm, that he at firſt apprchended 
ill Conſcquences from it; tho it ſoon after went 
off without Inconvenience. 

It is to be remarked, that in this Experiment he 
ſtood ſimply upon the Floor, and not upon the Cakes 
of Reſin. It does not ſucceed with all Glaſſes; and 
tho' he has tried ſeveral, he has had perfect Succeſs 
with none but thoſe of Bohemia. He has tried 
Engliſh Glaſles without any Effect. That Glaſs with 
which it beſt ſucceeded was a Beer Glaſs. 

Mr. Muſchenbroeck the Profeſſor has repeated his 
Experiment, holding in his Hand a hollow Bowl 
excceding thin, full of Water; and he ſays he expe- 
rienced a moſt terrible Pain. He ſays, the Glaſs 
muſt not be at all wet on the Outſide. 


— — — — 


XII. A Letter from Mr. John Hill, Apothe- 


cary, to the Preſident, concerning the 

Manner of the Seeding of Moſles ; and in 
particular of the Hy eyNuM terreſtre, 
trichoides, luteovirenus, vulgare, majus, 
capitulis erectis. Rai Synopſ. Ed. z. 
pag. 84. | 

; S 1 R, 


Read Feb. 13. 1745-6. 
avith Alterations. 


HE many late Diſcoveries of 
the Seeds of Vegetables (for- 
merly ſuppoſed to produce none) have opened a 


Way 
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Way to an extenſive Scene of Knowledge; and led 
to a Serics of Obſervations, in which there will be 
found an almoſt inexhauſtible Store of Delight and 
Admiration. The Moſſes, in particular, one of the 
moſt beautiful Parts of the vegetable Creation, will 
afford the curious Obſetver more Matter of Enter- 
tainment than perhaps any other Claſs of it. A 
Specimen of which I do myſelf the Honour of com- 
municating to you in this Letter. 

The particular Obſervations it contains, though 
new and ſurpriſing, you will allow unqueſtionable 
in Fact and Certainty,. when I add, that they are 
what I have not only often repeated myſelf, but 
have alſo ſhewn to Mr. Baker, Dr. Par/ons, and Mr. 
Needham, Gentlemen of too nice Eyes, and too 
converſant in Obſeryations of this kind, not to have 
diſcovered Miſtakes, if there had been any; and 
who all agree, that no Diſcovery by the Microſcope 
was ever clearer. 

The Manner of ſeeding of the Moſſes in general 
is a Thing perhaps as little underſtood, as any Part 
of the vegetable Syſtem : What I have to offer here 
is the explaining and deſcribing it clearly, in one 
Species at leaſt, from a Number of Obſervations 
made on it in its different States, and at different 
Scaſons of the Year. 

The thorough Knowledge of the Operations of 
Nature in the Seeding of one of theſe little Plants, 
may, I hope, be a fair Step to the diſcovering it in 
them all. And the almoſt infinite Variety of not 
only Species, but Genuss, in this Clafs of Vegetables, 
ſeems to promiſe the Inquirer a vaſt Variety of new 
Diſcoveries, ; 

I ſhall 
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J ſhall not trouble you, to whom I very well know 
there is no need of repeating any Part of the Labours 
of the antient or later Naturaliſts, with an Account 
of the erroneous Opinions of others on this Subject; 
you will find, by this Account, that thoſe who haye 
been uſed to judge well in other Parts of Botany, 
haye been altogether miſtaken here : And eyen the ac- 
curate Mr. Hook, who of all others has come ncareſt a 
Diſcovery of the Truth, and who actually ſaw ſome 
Part of the Organization of theſe little Bodies, was 
ſo far from making the leaſt Gueſs at the Nature and 
Uſes of what he ſaw, that he cven miſtook the 
Structure of it. 

The particular Species of Mofs, whoſe Head I here 
ſend you a Deſcription of, is the EDypnum terreſtre, 
trichoides, luteouirens, vulgare, majus, capitulis 
erectis. Raii Synopſ. ed. 3. p. 84. Hypnum vul- 


gare, ſexiccum, recur vum, capſulis erectis cuſpidatis, 
Dill. Hiſt. Muſc. 323. It is frequent on old Walls, 


and there is a Specimen of it in the third Volume of 
the Hortus ſiccus of Engliſh Plants of my collecting, 

which you honour with a Place in your Library. 
The Head of this Moſs appears to the naked Eye (as at 
Fig. 3. TAB. I.) of a pale: brown Colour, and ſmooth 
Surface, and is in Part cover'd with a membranaceous 
Calyptra, relembling in Shape an Extinguiſher, or a 
Funnel inverted. When this Calyptra is taken off, 
and the Head placed before the Microſcope, the Sur- 
face of it is ſeen to be ridg'd with longitudinal S$7r/2, 
the Baſis of the Head is of a dark Orange-colour, and 
more opaque than the reſt; and the Top is bounded 
by an orange-colour'd Ring, ſwelling out ſomething 
beyond 


| [ 63 ] 
beyond the Aer of the contiguous Parts of the 
Head. 

A cloſe Obſervation and good Glaſſes have inform'd 
me, that in this little Head there are not wanting the 
Parts eſſential to the Fructification of what are com- 
monly called the more perfect Plants. 

This Ring is truly a monophyllous undulated Ca/yx; 
and within it ariſe ſixteen pyramidal fimbriated tami- 
na: Theſe are of a pale - greeniſh Colour, and are loaded 
with a white oval Farina: The Stamina all bend toward 
each other from their Baſes, and almoſt meet in a 
Point at their Tops. This is their Appearance when the 
Head is nearly ripe, and is what is expreſs' d at Fig. 4. 
IAB. I. And immediately under the Arch formed by 
theſe S7amina is plac'd a ſlender, cylindric, hollow 
Piſtiilum, thro which the Farina makes its Way, and 
is diſperſed among the Seeds in the Head. 

The external Membrane of the Head is a Continu- 

ation of the outer Covering of the Stalk, and is 
ſtrengthen'd at its Baſis by four or five Ribs; which 
ſoon loſe themſelves in 44 Striæ. 
As longitudinal Section of the Head ſhews, that the 

Membrane before mentioned incloſes a Seed-veſlc] fo 
large as to fill it every Way: In moſt Places they 
touch; but 1 they do not, a Number of 
very ſlender, white, and tranſparent Fibres ſhew 
themſelves, which join them together. This Seed- 
veſſel is fill'd with perfect and very beautiful Seeds; 
they are round, tranſparent while unripe, but af- 
terwards opaque, and of a very beautiful Green; which 
Colour they retain cven when dried. 

The Number of Sceds in one of theſe Heads is 
aſtoniſhingly great: I have many times attempted to 
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count them, in ſuch as were full, and out of which 
few or none had been diſlodg'd by the Cutting; and as 
the Accounts,at different Times, and various in Heads, 
have not much differ'd, I ſhall venture to inſert a 
Gueſs from them. It will eaſily be conceived, that 
in Seeds ſo minute as well as numerous, this muſt 
be a very difficult Task ; and indeed to count eyery 
ſeparate Seed, I believe would be not much leſs than 
impoſſible : The Method therefore by which I make 
the Calculation is this, 
I count in an cighth Part of the Circumference of 
one Half of the Head nine Sceds, 9X8 = 72. 
there are therefore 72 Seeds in a Line, which reaches 
round the Circumference of one Half of the Head. I 
judge the Length of this Half to be to its Circum- 
ference as 3 to 2, or thereabout: Therefore, in one 
longitudinal Line in it, there muſt be 96 Seeds; the 
whole Quantity in the Half of the Head therefore is 
72 XR 96 = 6912; and, doubling that for the equal 
Number of Sceds.of the other Half, there appear to be 
in one Head 2 & 6912 == 13824, Seeds. 
Fig. 5. Tas. I. ſhews a longitudinal Section of the 
Head with the Seeds, the Htamina, and the joining of 
the Capſule with the external Membrane of the Head. 
The Stamina, examined alone, afford a moſt 
pleaſing Sight; they are compoſed of a white tranſ- 
parent Subſtance, of a pyramidal Figure, everywhere 
cover'd with a pale-greeniſh Cruſt ; which is the Re- 
ceptacle of a vaſt Quantity of an oval Farina, ſo ex- 
tremely minute, as to be viſible only with the moſt 
powerful Magnifiers in the double Microſcope. 
The outer Membrane of the Head becomes ſepara- 
ble from the Capſule when perfectly ripe and dry 7 
an 
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and then, vie wd in the double Microſcope, ſhews a 
reticular Texture, not viſible in it before, 7 
When this Head is firſt produced from the Plant, 
the Stamina are very flender, and ſtand erect; the 
Head is ſcarce any thicker than the Stalk, and the 
Calyptra covers the Whole, to ſhicld the tender Sub- 
ſtance of the Farina from external Injuries. As the 
Farina afterwards ſwells in the Stamina, the Seeds 
alſo in the Head increaſe in Bulk, and become viſible, 
and are then tranſparent ; but when it is perfectly 
ripe, the Calyptra falls off, and the Wind diſlodging 
the Farina at times, as it ripens ſome ſooner, ſome 
later, it makes its Way through the Piſtillum into 
the Head, and the Secds then become much larger 
and opaque; to fayour the Falling of the Farina into 
the Fiſtillum, the Stamina, as they. ripen, are, by 
the Increaſe of Thickneſs in the Head, thrown far- 
ther and farther from each other at their Baſes, but 
bend inward at the Points, ſo. as to form a kind of 
Arch over, the Opening of it. 

The annual Product of theſe, moſt minute Seeds is 
aſtoniſhing: An ingenious. Gentlemen has given, in 
No. 468 of theſe TranſatZions, p. 310. an Account 
of the wonderful Increaſe of the Mallow; one of 
which he found to yield in one Vear 200, ooo. But 
this is much inferior to thoſe of the little Plant be- 
fore us; for, allowing to a Root of this 8 Branches, 
and to each Branch ſix Heads (which any one, who 
will obſerve it in a thriving Situation, will find a very 
moderate Computation), the Produce of this is 


I 6 X 13324 = 82944. and 8 x 82944 = 663552 


Seeds, the annual Produce of one Seed ; 13824. of 
which are contain'd in a Head, whoſe Length is 


1 but 
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but 3 ef an Inch, and its Diameter but 3, of an Inch, 


and "whoſe Weight is but the thirteenth Part of a 
Grain, I am, 


1 
With the greateſt Reſpect, 


TY 11. eſtminſter, - 
Feb. 6. 1745-0. 


Tour very obedient, 


Humble Servant, 


John Hill. 


Explanation of the Figures, Tas. I. 
Fig. 3. ſhews the Head of this Moſs in its natural 
Dimenſions, with and without the Calyptra. 


Fig. 4. The fame view'd thro' a powerful Magnifier, 
* its Calyptra. 
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7 Fig. 5. A longitudinal Section of the ſame. 

1 Fig. 6. Stamina taken off from the Head, and view d 
14 by a more powerful Magnifier. 

h | Fig. 7. A Picce of the outer Membrane of the Head, 


ſhewing its reticular Texture, 
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XIII. A Letter from Mr. James Sherwood, 
Surgeon, to Martin Folkes, E/7; Preſident 


of the Royal Society, concerning the minute 
Eels in Paſte _y * = 


SIR 


Read Feb. 13, LTH of the microſcopical Objects, 
* which I have the Honour to inform 
you of at preſent, have been already very commonly 
ſeen and obſerved by many of the Curious; yet I 
flatter myſelf the Obſervations I have had the Happi- 
nels to make on them, and which you were pleaſed 
to be a Witneſs of, will be no leſs entertaining to 
the Royal Society, than extraordinary in the Event. 

The Eels in ſour Paſte are the Animalcules in 
Queſtion; in which, Accident (which has often in- 
troduced amazing Diſcoveries) has opencd the follow- 
ind Scene to me. 

Examining one Day a Nuruber of theſe Eels, and 
having a Mind to view a ſingle one, I placed the largeſt 
1 could find in a ſmall Drop of Water, under the Mi- 
croſcope; in doing of which I found I had wounded 
him in the Belly; a long lender Tube proceeded from 
the Wound, doubled in the Form of an Inteſtine, 
which 1. then took ic for. - - 

The: next Day I communicated this to Mr. Turbe- 
Ville Needham; and, having a Mind to ſee the Ji 
cera, as we then thought, he cut one in two, near 
the Middle; - when, to our great Surprize, we found 


this Part had ſhot-out-from each of the divided Ends, 
1 3 and 
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and a Number of ſeeming Ova iſſued from them; 
but we ſoon found, that theſe were really live Eels, 
included in their proper Membranes, though of dif- 
ferent Degrees of Maturity. Some moy'd but lowly 
their Head and Tail, others coil'd and uncoil'd them- 
ſelves pretty briskly ; and indeed it was pleaſant to 
behold the moſt mature making many Efforts to diſ- 
engage themſelves from their inveloping Membranes, 
frequently varying their Poſition, being ſometimes 
ſpiral, then like a Figure of 8, till at laſt they were 
intirely at Liberty, and ſwam about like the Parent 
By this it appears, that what I at firſt took for the 
Inteſtine, we now found to be the Urerus, which 
ſhews, in the large Eels, to be full of dark Spots, and 
are the young Eels. Theſe dark Spots are alſo obſerye- 
able in the young ones, as ſoon as deliver'd from their 
Parent. | | 9 | 

To be ſure of this Experiment, I repeated the Ope- 
ration on Numbers of theſe Eels in Preſence of Dr. 
Parſons, and ſeveral other Gentlemen, and always 
found young ones; ſome ſo mature (vis. thoſe to- 
wards the Middle of the Parent) as to diſengage 
themſelves before I could get them under the Micro- 
ſcope. 

in cutting one of theſe Eels, I happen d to divide 
a young one exactly in two; but, notwithſtanding 
the globular Appearances, as in the Parent, there iſſued 
nothing from the wounded Extremity of either Part; 
which muſt be owing to the Immaturity of the young 
ones. «i 

From this it is plain, that theſe Eels are viviparous ; 


and conſequently cannot fayour the common Opinion 
among 
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among Naturaliſts, That all Kinds of Animalcules are 
produc'd by minute Eggs floating in the Air, and fall- 
ing into the different Matrices and Pabula, that ſuſ- 
tain each Kind. 

In order to arrive at ſome Knawledge of this, I have 
made ſome freſh Paſte, and have cover'd ſome with a 
Piece of Lawn, ſome with a Bladder, and expoſed 
the reſt as uſual. I have alſo made a Mixture of 
Flower and Water without boiling, and tied down 
ſome of that, and left the reſt open; whereby it may 
appear how far the Air may or may not be concern'd 
in the Conveying of theſe Animalcules : For there is 
no Mean to be imagin'd, by which theſe Creatures 
can get into the Paſte, if we do not ſuppoſe Nature 
has decreed two Ways for their Production, that is, 
from Eggs in the Air, beſides the Manner that ap- 
pears before us : But this, together with the Reſult 
of ſome other Experiments, ſhall be humbly offer'd 


to your Conſideration, in a future Paper, by 
SIR, 


Tour moſt obedient Servant, 


J. Sherwood. 
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XIV. Some Obſervations on the Cancer Maj or, 
by Mr. Peter Collinſon, F. R. &. 


Neauport in the Ve of Wizht, Juby 1. 1745. 


Read Feb. 20. N riding about this pleaſant Iſland, to ſee 
9 what was curious, or may deſerve a Tra- 
veller's Notice, I viſited a little Pariſh call d Crab-Nzgh- 
ron, which probably has its additional Name from the 
Plenty of Crabs found on this Coaſt, What Intelligence 
] have gain d from the Fiſhermen, and my own Expe- 
rience on the Nature and Faculties of this Animal, I 
ſhall carefully relate. 
The Cancer Major, or largeſt Species of Crab, haye 
their chief Abode from twenty to forty Fathom Wa- 
ter; they herd together in diſtin Tribes, and have 
their ſeparate Haunts for Feeding and Breeding, and 
will not aſſociate with their Neighbours. This has. 
been carefully tried, by taking a Crab, and marking 
its Shell, and carrying it two or three Miles Diſtance, 
and leaving it amongſt the ſame Species This 
Crab has found its Way back to its old Home, and 
has been caught by the ſame Fiſhermen that carried it. 
The ſmalleſt Crab that comes to Hand is about the 
Size of a Cheſtnut ; the full-grown ſeven Pounds 
Weight, but there has been one caught that weigh'd 
twelve Pounds. The Bait is Fleſh, or Picces of Skait, 
or ſmall Shark, of which he cats but little. The 
Fiſhermen all agree, the Crab will live confined in 
the Pot or Basket ſome Months, without any Food 
but what is collected from the Sea-water, and not 
decreaſe in Weight, The Difference of Sex is very 


conſpicuous, 


1 1 


conſpicuous, and they are very prolific; but I could 
procure no certain Account of their Way of Coupling, 
nor in what Time they attaincd to full Growth. 

Once a Year, like the Lobſter, they loſe or caſt 
their Shells. Againſt this extraordinary Change, they 
chooſe a cloſe and well-lecured Retreat in the Cavities 
of Rocks, and under great Stones: There they creep 
in, and wait, until, by degrees, the Parts are diſen- 
gaged 3 which is effected by withdrawing their Legs 
from their old Shells, leaving them, and the upper 
Part of their Body-Shell behind. 

In this naked State they make a very odd Appear- 
ance, being an ill-ſhapen Lump of Jelly-like Subſtance, 
which gradually hardens into a Shell a Size larger 
than the old one: For this is the Way of Growth 
appointed for this Animal, and others of the cruſta- 
ccous Species. Theſe Hints I collected from People 
of good Character, whoſe Employ was always amongſt 
them. | 

But now I ſhall relate ſomething to this Society 
more wonderful, 'of my own Knowledge, which I 
hope may be worthy their Attention, being one of 
the moſt ſurpriſing Phenomena in Nature; which is, 
That this large Species of (rab has a Power in itſelf 
voluntarily to crack and break its own Legs or Claws, 
and drop them off. 

The Reproduction of the Legs of Craw-tiſh has 
been mention d in the /7:fory of the Royal Academy 
of Sciences, with ſome juſt Remarks about the Growth 
of theſe Creatures Shells; but I don't know any 


Writer has taken notice of this ſtrange Event of the 
Crab. 


Mr. 


—— 
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Mr. Benjamin Cook, at Newport in the Iſle o 
IVight, a worthy Member of this Society, told me ef 
this marvellous Property in the Great Crab; but I 
could not comprehend it, until I ſaw the Experiment 
tried on two Crabs; then I was ſoon. convinced of 
the Truth of the Fact; for, in a few Minutes, the 
Legs all dropp'd off one after another. 

This the Crab will do in any Poſition ; but the 

caſieſt Method is to lay it on its Back, and then take 
a Pair of ſtrong iron Pincers, and break the Shell, and 
bruiſe the Fleſh of the third or fourth Joint of its 
ſmall Leg: After it has received the Hurt, it bleeds, 
and gives s Sign of Pain, by moving its Leg from Side 
to Side; but afterwards holds it quite till, in a direct 
and natural Poſition, without touching any Part of 
11S Body, or its other Legs, with it. Then, on a ſud- 
den, with a gentle Crack, the wounded Part of the 
Leg drops off at the ſecond Joint, or Internodium, 
from its Body; juſt as one fees the Neck of a Retort 
ſeparate, where it has been heated by a red-hot iron 
Ring, on the Application of cold Water. The great 
Legs are caſt off in the ſame manner, but arc not ſo 
caſtly laid hold on as the ſmall ones. 
Thoſe that have not ſcen this wonderful Operation 
may reaſonably conclude, that the Leg is caſt out of 
its Joint or Socket; but it is quite otherwiſe ; for 
it cracks and breaks off in the ſmootheſt Part of the 
Joint, and the Rim of the Body-Shell is no-ways 
aſſiſtant to it. 

To try what Effect Increaſe of Pain would have i in 
this Work, a ſmall Hole was picrced in the great 
Legs, and then a pointed Iron was put in to lacerate 
the incloſed Muſcle : The Conſequence was anſwer- 


able 
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able to Expectation; Symptoms of greater Pain en- 
ſued, and the Leg was caſt off with greater Violence. 
It is really amazing and inconceiyable, by what 
Power or Contrivance in itſelf, ſo wonderful an 
Operation can be performed by the Crab, as volun- 
tarily to crack and break ſo hard a Shell, and its 
Muſcles, and ſthen caſt off its Legs. The ſmall D ia- 
meter of this Joint, the Diſpoſition of the Fibres, and 
a very ſmall circular Foſſa, may contribute greatly to 
accelerate the Work ; but yet the main Spring of 
Action (for the preſent) ſeems beyond the Reach of 
human Comprehenſion. The whole Performance is 
ſo curious, and ſo ſingular a Fact in the Hiſtory of 
Nature, that it may well deſerve a nicer Conſideration, 
by thoſe that have greater Abilities, and more Leiſure, 
for ſuch Inquiries. 

When the Leg is dropp'd off, a Mucus or Jelly is 
diſcharged on the remaining Part of the Joint next 
the Body, which, as a natural Styptic, inſtantly ſtops 
the Bleeding, and gradually hardens and grows cal- 
lous,- and forms into a Leg in Miniature, which, by 
degrees, ſhoots forth, and attains to its natural Size, 
to ſupply the Place of that which was loſt. 

An Experiment was next tried, to ſee of what great 
Service the Mucus or Jelly was to the Crab. When 
its Legs were all caſt off, the Ends of two or three of 
the Stumps were pierced with a pointed Iron, ſo as 
to break off the Jelly that ſtopped them; upon which 
Signs of more intenſe Pain were cxhibited, a very large 
Flux of Blood enſued, and the Creature ſoon died in 
great Agonies, as was manifeſt by a Tremor of thoſe 
Parts about the Mouth, and a Frothing like that which 
attends epileptic Fits. 
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It is reaſonable to conclude, that this wonderful 
Faculty, is given to the Crab for wiſe Ends and Pur- 
poſes which will evidently appear when the Nature 
of this Animal is better known. 
Fhe Crabs are naturally very quarrelſome, and with 
their great Legs or Claws fight and kill one another : 


With them they catch hold of their Adverſary's Legs, 
and whatever they ſeize, they ſtrongly retain for a long 
while: There is no eſcaping their cruel Foe, but by 


voluntarily leaving a Part of the Leg behind, in 


Token of Victory; but the principal End for which 
this is done, is the ſaving the Life of the Conquer'd ; 
for when they arc bitten and bruiſed, and cannot 
break off that Limb, they ſoon bleed to Death. 

The Fiſhermen ſhew'd an Experiment, to give us 
ſome Idea of the tenacious Diſpoſition of this Crea- 
ture, by obliging a Crab with its great Claw to lay 
hold of a ſmall one: The ſilly Creature did not diſ- 
tinguiſh that itſelf was the Aggreſſor; but exerted its 
Strength, and ſoon crack'd the Shell of its own ſmall 
Leg, and it bled freely; but, feeling itſelf wounded, 
to ſave its Life required a Power peculiar to itſelf to 
break off that Limb in the uſual Place; which it pre- 
ſently effected, and held faſt for a long time the broken 
Part in its great Claw : Which evidently ſhews, that 


this Creature retains whatever it lays holds on, and, 


when overcome by its Enemy, ranſoms its Life at 
the Expence of a Limb. | 


XV. 
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XV. A remarkable Inſtance of the happy 
Effect of Musk, in à very dangerous Caſe ; 
by James Parſons, M. D. F. R. 5. 


N qa R. Darlington, who lodges at the 
N Cheſbire Cheeſe below Charing- 

Croſs, a Man ot a robuſt Habit of Body, was taken 
ill about the Beginning of December laſt of a Rheum- 
atic Fever, attended with the Loſs of the Uſe of 
his Limbs, exceſſive Pain in every Part, and Swell- 
ings in his Knees and Hands, with all the other 
Symptoms uſual in this kind of Fever: Beſides which 
he cough'd up grumous Blood, and had a Pain 
which'was very violent in his right Side, from a Fall 
againſt the Edge of a Table, a few Days before he 
was ſeiz'd with this Fever, which render'd his Caſe 
the more dangerous. 

During the firft ten Days he was attended by his 
Apothecary only; who, finding him grow worſe, 
propoſed a Phyſician, who was accordingly called in, 
and order'd a Bleeding, with ſuch other Remedies as 
he thought neceſſary: This, I underſtood, was the 
ſecond time he had been let Blood. But the Patient 
by this time was ſo averſe to taking Medicines, that 
he did not duly follow the Method order'd by this 
Gentleman, and at length abſolutely refuſed to take 
any more, and fo diſcharged the Doctor on the 
fourth Day of his Attendance, | 

On the fifieenth Day of his Illneſs he ſent for 
me, having been formerly concerned for ſome of 
his Family. I found his Symptoms increaſed, and 

K 2 his 
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his Diſeaſe gaining Ground apace. I had him let 
Blood immediately, which was one third Part Size, 
and order'd it to be repeated, and put him under 
ſuch a Regimen as the State of his Caſe then re- 
quired; but as ſoon as I was gone, he refuſed to 
comply with my Preſcriptions alſo. I expreſsd my 
Concern for his obſtinate Temper, and left him on 
my fourth Viſit. | 

Thus were cighteen Days paſſed, and his Caſe 
growing more deſpetate every Day. Iheard no more 
of him till five Days after, which was on the twenty- 
third Day of his Diſcaſe, when I was intreated to viſit 
him again, and found him moſt miſerably afflicted 
with two of the moſt dangcrous Symptoms that can 
appear at the End of ſuch a dangerous Diſttemper ; 
vis. a long Intermiſſion of his Pulſe every third 
or fourth Stroke, and a moſt fatiguing Hiccup, 
which ſtruck him violently about ten times in a 
Minute. 

His Caſe was now deplorable and deſperate (thro' 
his own Folly), and what I was almoſt ready to give up, 
eſpecially as he was then very weak and delirious : 
However, willing to afliſt him, and calling to Mind 
the Accounts of the Musk ſome time ſince commu- 
nicated to this Learned Society *, was reſolved to have 
recourſe to it here. Accordingly I directed a Draught, 
conſiſting of an Ounce and half of ſtrong Cinamon- 
water, two Drams of compound Piony-water, and 
fifteen Grains of Musk, with Orders to increaſe the 
Doſe of Musk to twenty Grains, and repeat the 
Draught every ſix Hours. I alſotold his Wife to give 
him a Glaſs of Sack, as often as he would have it; 
and at the ſame time cauſed three Bliſtering-Plaiſters 

to 


See theſe Trar/. . 474, P. 212, 


N 


to be laid on to his Neck and Arms, which, among 
other things, he had refuſed before. 

In four Hours after the firſt Draught the intermit- 
ting Pulſe was alter'd to a very calm regular one; 
but the Hiccup continued with the ſame Violence, 
till he had taken the fifth Draught; and then return'd 
only once in fix or ſeven Minutes. 

His Senſes were now reſtored, and he grew chear- 
ful and eaſy, and ſaid, he would take no more of 
any kind whatſoever: But, being unwilling to ceaſe 
the Exhibition of a Medicine which bid ſo fair for 
his Recovery, I gave him a Glaſs of Sack, into 
which the ſixth Draught was privately pour'd, which 
took away his Hiccup intitely. 

The next Day he had an Appetite to eat, and was 
indulged by his Wife with a large Chicken, a great 
deal of Bread, and a Pint of Beer and Ale, which he 
eat greedily: This overcharg'd his Stomach, and 
brought on his Hiccup again, which fatigued him 
much, before I viſited him in the Afternoon. 
Whereupon directed a purging Draught immedi- 
ately, which emptied him well, and conquer'd his 
Hiccup, and every other bad Symptom. 

Next Day I found him well, limited his Diet for 
a few Days, with Directions to repeat his Purge 
once more, after three Days; and in a Fortnight he 
went abroad. 

The Bliſters might- perhaps conduce, in ſome 
meaſure, to do him Service ; but, as the Man was 
ſo many Days ill, and reduced to a Condition very 
little, if at all, better than that of a dying Man, I 
believe the Muck, rather than the Bliſters, was the 


Medicine that reſtored him: For I have often ſeen 
the 
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Lightning ? 


ONT. 
the latter applied in a greater Number in vain, even 
when the Symptoms were not ſo ſeemingly deſpe- 
rate as in the Caſe before you. 

He took near one hundred and five Grains of Musk 
in about thirty Hours; but I can't ſay he either ſlept 
or perſpited more than ordinary upon it. 


XVI . Part of a Letter from the Rev. Dr. 
Miles, F. R. S. to Mr. Henry Baker, F. R. &. 


concerning Electrical Fire. 


Dear Kir, 


O query, Whether that ſubtil Fire 
which kindles warm'd Spirit of 
Wine, be relident in the Body from which it evi- 
dently iſſues, and be kindled occaſionally ? or, Whe- 
ther it comes from the excited Tube pervading in- 
ſtantaneouſly the Body it is applied to? or, laſtly, 
whether there are certain Principles in the Air, 
which are thus agitated into an extemporancous 
Theſe Queries arc certainly very com- 
prehenſive acd important; I wiſh I were able to re- 
turn you ſomewhat more ſatisfactory than Suppo- 
ſitions. | OO 

I incline to think the electrical and luminous 
E/fluvia to be the fame, and not diſtin Subftances, 
Mr. Hauksbee ſeems to diſtinguiſh them, intimating, 


Read Feb. 20. 
1745-6. 


that no luminous Matter would be communicated 


from an excited Cylinder of Wax to his Finger, when 
brought near to the Cylinder, though it attracted 
light Bodies; but it is to be obſerved, that this Cy- 

linder 
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Iinder of Wax was only a Coat of Wax, of about 
half an Inch thick, on a wooden Cylinder of four 
Inches Diameter : Now I have always found my Stick 
of Wax, which conſiſts of nothing elſe, to emit lu- 
minous Efluvia very plentifully, and rather in a 
greater Degree than the glaſs Tube. 

If we conclude with the Engliſb Philoſophers, that 
Fire is mechanically producible from other Bodies, 
by Colliſion, Attrition, &xc. or, according to Sir 
T/ſaac Newton, by putting the ſulphuteous Particles 
of Bodies into a very ſtrong vibratory Motion; by 
which means they become hot and lucid, 7. e. affect 
us with Ideas of Light and Heat; on this Suppoſition 
may we not conclude, that the Action on the glaſs 
Tube, when it is rubb'd, by putting the Parts of it 
into ſuch a Vibration, and, conſequently, agitating 
violently the ſulphureous Particles therein, may heat 
and kindle them? And may it not alſo be ſuppoſed, 
that when the Air is in a due State, nitrous or other 
Particles in the Air may contribute to the kindling 
them? Or perhaps, rather that ſubtil, active, elaſtic 
Subſtance, which Sir Jaac Newton ſuppoſes to be 
the Cauſe of the Refraction, Sc. of Light, and which 
communicates Heat to Bodies, and is univerſally dif— 
fuſed? Theſe Effluvia, being thus agitated and con- 
vey'd by a non electric Body intervening, in a due 
Quantity, to the Vapour of the warmed Spirit, may 
be ſuppoſed to kindle them, without exciting any 
originally-reſident Fire in the Body immediately 
communicating with them; the luminous Eluvia 
from the Finger, or Ice, ec. when brought near the 
inflammable Body, bcing, as far as we can perceive, 
of the very ſame kind with thoſe which proceed 
I tom 
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from the Tube; or there is nothing appearing in 
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them which may lead us to ſuſpect they are not the 


very ſame, tho in a greater Quantity than what can 


come from the Part of the Tube you approach with 
the End of your Finger. | 

If we conclude with ſome of the foreign Philo- 
ſophers, Goerhaave, Homberg, Lemery, s Graveſand, 
&c. that Fire is equally diffuſed throughout the 
Univerſe by the Creator, pervading the Interſtices of 
all Bodies, and that there is no Fire mechanically 
produc'd de novo; then, may we not conclude, that 
whereas, by Attrition of the glaſs Tube, there is pro- 
duced a very quick and ſtrong Vibration of its Parts, 
which muſt neceſſarily affect the Fire contain'd in the 
Vacuities, by Compreſſion and Relaxation; ſo that, 
as Boerhagve expreſſes it, there muſt be, in the Bodies 
thus agitated, and in the Fire contain'd in its Pores, 


an exceeding great Motion excited, and, together 


herewith, the ſurrounding Fire, from both theſe 


Cauſes, muſt be agitated, and ſo much the more 


violently, the nearer it is; May we not conclude, 
that its Force will be hereby ſufficiently increaſed to 
kindle the Spirit to which it is conveyd ? 

In this, as in the former Hypotheſis, I would not 
exclude the elaſtic Materia ſubtilis from being ſup- 
poſed the having an Inuflence on the Efluvia. 
Whichſoever of the two Hypotheſes we embrace, you 
may perceive, that I incline to think, that the kin- 
dling Fire rather procecds from the excited Tube, 
I am very ſenſible I am in a great meaſure groping 
in the dark; but hope tuture Experiments will caſt 

a 
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a Light on this obſcure Subjea, I am, with very 
great Reſpect, 

Dear Sir, 


Tooting, _ 15, Zur faithful Friend, 
17450» 
and obliged humble Servant, 


H. Miles. 


= — 


XVII. An Account of a Book intituled, De 
quamplurimis Phoſphoris nunc primum 
detectis Commentarius. Auctore Jac. Bar- 
thol. Beccario. Printed in 4to. at Bo- 


lognia, 1744. Extrafted and tranſlated 
from the Latin by W. Watſon, F. R. H. 


Read Feb. 27. HE ingenious Author, in the Work 
1 hs before us, does not treat expreſly 
of thoſe Productions of the chemical Art, which we 
uſually call Phoſphorz, but principally of ſuch Sub- 
ſtances, whether natural or artificial, which imbibe 
the Rays of Light in ſuch Quantities, and in ſuch a 
Manner, as to appear luminous for a Time, even in 
abſolute Darkneſs. 

Before I enter upon the Subject Matter of this 
Treatiſe, I muſt take notice of the Apparatus made 
uſe of in theſe Inquiries. Our Author cauſed a 
wooden Box to be made, large enough cither to ſit in, 
or ſtand in upright; yet not fo large but he might 
wit h Eaſc be carried to any Place the moſt convenient 


L for 


perly diſpoſed, will be expoſing a Piece of white Pa- 
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fort his Obſervations. In this Box was a little Win- 
dow, in which a cylindrical Tube was fitted ſo ex- 
actly, that no Light could be admitted but through 
the Tube, in which there was an Apparatus ſo 
adapted, that the Perſon within could place any Ob- 
je& proper for Obſervation in ſuch a Manner, as to 
receive as much Light as it could contain, and then 
to turn it inſtantly towards his Eye, without admiting 
the leaſt Ray of Light, beſides that brought in by 
the Object. The Inſide of this Box muſt be abſolutely 
dark ; without which Caution many of the Attempts 
would be unſucceſsful ; becauſe the Light in many 
of the Subjects was neither very lively nor very laſt- 
ing. Therefore it was neceflary alſo, that the Eyes 
of the Obſerver ſhould be as free as poſſible from 
the Impreſſions of former Viſion : So that it were 
proper to make theſe Obſervations immediately after 
Sleep, or to keep the Eye you intend to make uſe 
of ſhut at leaſt half an Hour before you enter the 
Box. A Proof to know whether your Eye is pro- 


per to the Light in the Tube, and then being able to 
perceive its Form and Colour when turned towards 

you in the Box. | 
Our Author divides the Phoſphor; into ſeveral 
Kinds; ſome of which ſhine of themſelves naturally, 
as the Glow-worm and Dates; or adventitiouſly, as 
the Flcſh of Animals, which moſt probably ariſes 
from a Degree of Putrefaction, ſometimes too ſlight 
to be obvious to our Senſes. Other Bodies become 
luminous by Attrition, Heat, the free Acceſs of Air, 
and, laſtly, by imbibing and retaining the Rays of 
Light. Thoſe Bodies that are luminous by Attrition, 
are 
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are amongſt others, ſome Diamonds, and the Hairs of 
Animals ; by Heat, ſeveral Sorts of Gems, and Moun- 
tain Cryſtals; from the free Acceſs of Air, the Pho/- 
phori of Kraft and Homberg; from the Aſpect of 
Light, the Bolognian luminous Stone, the Prepara- 
tion by Chriſtian Adolphus Baldwin of Chalk diſ- 
ſolved in Spirit of Nitre, as well as ſeveral others 
diſcovered by the late Monſieur Du Fay, who found, 
that whatever Subſlances would, by Calcination, be 
converted into a Calx, or whoſe Concrete, from a 
Solution in the Acid of Nitre, would bear Fire enough 
to become red-hot, theſe Bodies were adaptcd to 
imbibe and retain Light. | 
The greateſt Number of Phoſphor; are of the laſt. 
mention'd Kind, and theſe are principally the Sub- 
jets of this Treatiſe. Some of theſe are natural, 
others artificial ; but of theſe laſt the Preparation is 
ſo flight, as not to change the Nature of their con- 
ſtituent Parts. The natural Phoſphor; are either foſſil, 
vegetable, or animal. The foſſil are, though very 
different in Degree, ſome Sorts of Earths, white 
Sand, Lime-ftones, Halactites, and ſeveral other 
figured Stones, Iſland Cryſtals, Flints, ſome Species 
of Agates, white Arſenic ; but no ſort of Metals, 
metallic or ſulphureous Bodies, as Jet, Amber; ex- 
cept the before-mention'd Arſenic. On the other 
hand, Salts imbibe Light, provided they are diveſted 
of every metallic Principle; otherwiſe not, though 
pellucid as poſlible. For this Reaſon, none of the 
Vitriols will imbibe Light; but other Salts will, tho 
with a conſiderable Difference as to Quantity ; for 
Jal Gem. and Rock-Salt imbibe very little; Sca-Salt, 
if dry, and in Cryſta!s, much more: and, in like 


L. 2 manner, 
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manner, Sal. Ammoniac.; more yet, Sal catharticum 
and Nitre; weak in the Natron of the Ancients, 
and Alum; but brighteſt of all in Borax. 
In the vegetable Kingdom we find very few Pho/* 
nhori; that of dry rotten Wood is weak, and not laſt- 
ing; it appears chiefly upon the Edges and Inequali- 
ties of the Surface. But this is moſt remarkable in 
the rotten Wood of the Fir- tree, and ſome others, 
where in the dark you ſee ſhining Spots as big as 
Tares; whereas, in full Light, the whole Surface 
appears alike. Some few Barks are luminous, but 
not conſiderably ſo; but no Fruits, Seeds, or their 
Mcals. Cotton appears very bright, and the Cryſtals 
of Tartar ; but fine Loaf Sugar appears the moſt lumi- 
nous of all, both without and within. Gums and 
Reſins retain no Lighr. 

There is a vaſt Variety of Phoſphor: in the animal 
Kingdom, ſuch as the Bones and Teeth; to theſe may 
be added the Shells of Fiſh, Egg-ſhells, the human Cal- 
culus, Bezoar, and in whatever Parts of Animals the ter- 
reſtrial Principle is very predominant. But where there 
is a conſiderable Quantity of oily Matter, as in the 
Hoofs, Horns, and Feathers, no Light is manifeſt, 

The Author, having gone throngh the natural 
Phoſphori, propoſes fome Queries concerning them; 
\ of which the firſt is, In what and how great a 
| Light the Object ought to be placed? He tried 
| different Phoſphor: in different Degrees of Light, and 


found them imbibe moſt Light from the Sun itſelf ; 
q 14 next in Quantity, when the Sky was clear; and the 
0 1 ö leaſt in ſoggy Weather. Theſe Experiments ſhould be 
4. made in the open Air, and not in a Houſe with the 
glaſs Windows ſhux; becauſe many Bodies appear 


luminous, 
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luminous, when the Light has come directly to them, 
which will not have that Appearance when the Light 
has paſſed through the Glaſs. He laſtly tried what 
Light they would imbibe from very bright Flame, 
and found, that Alabaſter itſelf, which is Gaturated 
more than any Subſtance by the Sun's Rays, imbibed 
exccedingly little, The next Query is, how long 
theſe Bodies ſhould remain in the Light to be ſuf. 
ficiently ſaturated ? Four or five Seconds were found 
the utmoſt Length of Time requited for that Purpoſe. 
The other Query is, How long the received Light 
will continue in theſe Phoſpbori ? It does not laſt the 
ſame Time in all; but continues more or leſs, from 
2 Seconds to 8, in proportion to the Strength of 
the Phoſphorus, and the Quantity of Light received. 
We paſs now to thoſe Phoſphorz, which are pro- 
duced by Art; and, firſt, to them which are made by 
the Maceration of Plants alone, and without any Fire; 
ſuch as Thread, Linen-Cloth, but, aboye all, Paper. 
The luminous Appearance of this laſt is greatly in- 
creaſed by Heat. This is confirmed by two Experi- 
ments: The firſt is, by expoſing the Paper, ſpread 
upon an iron Grate, to the naked Fire, yet not near 
enough to ſcorch it, and then lay ing a warm Brick 
thereon to retain the Heat; by which means it was 
obſerved, that where the Paper was not skreened by 
the iron Grate, it was moſt luminous; ſo that, by 
the Lights and Shades, you might diſtinguiſh in the 
dark the Image of the iron Grate a conſiderable Time. 
The other Experiment i is the Application of the Pa- 
per to a Plate of warm Braſs ; from which, when in 
the dark, you might very caſily, by us being leſs Iu- 


minous, 
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minous, diſtinguiſh the Margin of the Paper, that had 
not been warmed by the Braſs. 
The Author proceeds to take notice of thoſe Phoſ- 


phori which become ſo by the Aſſiſtance of Fire. 


diſſolve their conſtituent Parts, but only ſuch as may 
affect the external Parts of their Texture, and that but 
gently ; ſo that the Proceſs here mentioned is only 
drying or roaſting. For it is not the watry or the 
ſaline Part in Bodies which is torreficd ; but the olea- 
ginous, wherewith many Vegetables, and molt Ani- 
mals, abound. 

The white Fleſh of Animals, ſuch as that of Chick- 
ens, becomes a Phoſphorus by roaſting, as well as the 
Tendons, and whatever Parts of Animals become 
glutinous by boiling, ſuch as Carpenter's Glue, Iſing- 
olaſs; to theſe may be added Cheeſe. Bones, tho 
they imbibe Light without any Preparation, have that 
Property in a much greater Degree when burnt, and 
their luminous Appearance is much more lively. But 
Roaſting has not this Effect upon Feathers, Hoots, 
Horns, or Whites of Eggs. The fame Operation, 
which produces feveral Phoſphor; from the animal 
Kingdom, gives alſo ſeveral from the vegetable. 
Thus, by gently toaſting, Gums, as Myrrh, Gum 
Tragacanth, and others, appear luminous, tho' 
differcnt in Degrees ; and this Light is cicar, in pro- 
portion to the gentle Evaporation of their aqueous 
Parts, By this Treatment, Nuts of every Kind, Pulſe, 
Corn, Coffce-Berrics, Meal, Bread, and W afcrs. alſo 
become Phoſphori. Turpentine, Amber, and ſome 
Reſins, require more Fire before they imbibe Light; 
ſo that you muſt divell them of their Acid, and their 


light 


” REM. 
light ethereal Oil, to make them appear luminous. 
But here great Care muſt be taken that they boil no 
longer than from being white they turn yellow; for 

7 It is neceſſary that you ſhould be acquainted, that 
thoſe Phoſphori, which are produced by Tortefaction, 
ſoon loſe their Power, which, perhaps, neither Time, 
nor a thorough Diſſolution of their Parts, can deprive 

the natural ones of. In general, as long as the PHH 
phori, gained by TorrefaQtion, preſerve their Power, 
their Light is more ſharp and ſtriking, but the natu- 
ral, more weak. But thoſe that are gained by Cal- 
cination, and Baldwyn's Phoſphorus, ſeem to poſ- 
ſeſs both the ſtriking Light of thoſe gained by Tor- 
refaction. and the weaker Light of the natural PHV 
phori: The laſt they preſerve a long time, but the 
former is loſt by degrees much ſooner. The well 
calcin'd Aſhes of Plants, or rather their terreſtrial 
Parts remaining after the Solution of their fixed Salts 1 
by waſhing, and neutral Salts, continue Phoſphori | iy 
after many Years. So that, as far as we can judge, KW! 
the luminating Power which is gained by Calcination, | 

tho' not ſo intenſe, continues perpetual ; whereas 117 
that gained by Torrefaction always decreaſes, and in 11 
a very little while is no longer viſible. Some even, i 
by this Method, continue to imbibe Light much 
longer than others. Gum Arabic, which continues 
longeſt, laſts ſix Days; Bread, not one; and Coffee, 
only a few Minutes, However, at any time, by a 
freſh Torrefaction, you may recover theſe languid 
Phoſphori; in which Property they have great Likeneſs 

to the Bolognian Stone, and other Phoſphorz prepared 
by Art. The Phoſphori gained by Torrefaction, , 
we 
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well as that o Bolagnia, will not imbibe Light, while 
they are warns and this laſt does not appear ſo lu- 
minous when firſt prepared, as When it has been ſo 
ſome time. 7 
The natural Phoſphor; do not differ only in the 
before-mention'd Particulars, but alſo in the Colour 
of the Light itſelf, The Light of the natural gene- 
rally appears either perfectly bright, or ſomewhat in- 
clining to yellow: The artificial produces a red, and 
ſometimes a brown Light; but there are ſome Ex- 
ceptions to both theſe Rules. From theſe different 
Appearances, the Author conjectures, that there are 
two Sorts of Fire ariſing from different Principles; 
Vis. that in torrefied Subſtances, from a ſulphureous, 
and that of the natural, from a terreſtrial Principle. 
In obſerving a Piece of Lapis Tutiæ, which was 
rough and unequal on its convex Side, ſmooth and 
ſomewhat poliſhed on the concave ; he found, to 
his Surprize, that the rough Side was luminous, and 
the ſmooth one not. He was very deſirous of in- 
veſtigating the Cauſe of this Appearance. He remem- 
ber'd that ſome poliſh'd Marbles did not imbibe Light, 
or very little, and that at their Edges ; but, having loſt 
their Poliſh, they did admit and retain it. He there- 
fore conjectures, that Bodies, according to the Dil- 
poſition of their Surfaces for the Reflection of the 
Light, either ſuffer or prevent its Entrance into them. 
If this Poſition holds good in the Reflection, why 
ſhould it not with regard to the Refraction? Our 
Author produces two Experiments, which he apprc- 
hends not forcign to the preſent Purpoſe; but is yet 
making others, for his further Satisfaction. He ex— 
poſed a glaſs Bottle full ot Well-Water to the Light, 
ard, 


ad 
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and, as ſoon as poſlible, obſerved it in the dark. As 
he expected, it imbibed no Light. Upon pouring 
into it ſome Oil of Tartar, it became turbid and 
whitiſh, from the Well-Water being uſually impreg- 
nated with calcarious Matter. Upon obſerving it 
then in the dark, after having been expoſed as before, 
it retained enough of a. pale Light to diſtinguiſh the 
Shape of the Bottle. In a Bottle of Rain-Water he 
diflolved ſome Talc; which Stone, by rubbing, will 
diſſolve in Water as Salts do, without rendering 
it opaque ; to this Solution he added Oil of 
Tartar, and this Mixture was luminous as the pre- 
ceding. He therefore concludes, that ſo long as 
carthy Corpuſcles are very ſmall, ſeparate, and agree- 
ing in their Sutfaces with the Water in which they 
float, they readily tranſmit the Light they receive; 
for which Reaſon it is impoſlible they ſhould retain 
Light enough to appear luminous in the dark. But, 
by the Affuſion of the ſaline Principle, the earthy 
Corpuſcles unite with the Water and Salt; and from 
the Union of theſe Principles the Mixture grows 
thick, whereby the ready Tranſmiſſion of Light is 
prevented; ſo that, if this Mixture is without Colour, 
or any thing metallic, the Light will be ſtopped long 
enough to be viſible in the dark. But if, inſtead of 
Oil of Tartar, you add Sugar of Lead, the Mixture 
will be turbid, but retain no Light. In theſe two 
Experiments the Water becomes a Phoſphorus. 
Gems, Cryſtals, and Glaſs, whether whole, or 
powder'd ever ſo fine, rctain no Light ; ſo that nei- 
ther their Tranſparency nor Whiteneſs contribute to 
their becoming luminous in the dark. Of ſeveral 


Diamonds, in all Appearance perfectly the ſame, fome 
were 
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were very luminous, others not at all. Of many 


opaque Subſtances, whether rough, poliſhed, or finely 
powder'd, ſome were luminous, others not. So that 
it appears, that not only the external, but the in- 
ternal Texture of Bodies alſo, may conduce ſome- 
times to their being luminous. 

From the preceding Experiments, the Author is led 
to make ſome Inquiries into the Cauſe of this lumi- 
nous Appearance; and takes notice, that almoſt all 
Bodies, by a proper Treatment, have that Power of 
ſhining in the dark, which, at firſt, was ſuppoſed to 


be the Property of one, and afterwards only of a few. 


How this is brought about, is not very eaſy to ſolve, 
It we ſuppoſe with ſome (to which our Author, in 
ſeveral Paſſages of this Work, ſeems not averſe), that 
the Light from a luminous Body enters and abides 
in the Phoſphori, we ſhall find ſomewhat new to ad- 
mire in Light itſelf. Ir is no new Opinion, that this 
Fluid confi ts of very fine Particles, which are conti- 
nually darted forth from a luminous Body, in all Di- 
rections, with a very great Velocity: But it has by 
nobody been laid down hitherto, that theſe Particles 
are not diſſolved by the Violence of their Agitation, 
not diſperſed, nor immediately ceale to exiſt; but 
ſubſiſt ſtill, and adhere to what Bodies come in their 
Way, as Heat does, and are the Cauſes of Odours. 
If therefore the Particles of Light are not diſſolved 
as ſoon as they are emitted from a radiant Body, but 
continue ſome time, what elſe is, required, but that 
we allow its Atmoſphere to every lucid Appearance? 


If the Phoſphori ſhine with a borrowed Light, but 


not with their own, and that only when put in Mo- 
tion, and fired by the Rays of a ſhining Body, which 
ſome 


$a, - 

ſome Experiments ſeem to confirm, then other new 
Doctrines will ariſe. There muſt be then a hidden, a 
ſecret Principle in Bodies, to be lighted up by this 
moſt ſubtle Fire. There will be in the Univerſe a 
certain perpetual Fire from theſe Phoſphor: ; the Mat- 
ter of which, tho' conſtantly diſſipated by burning, 
does not waſte enough to be obvious to our Senſes. 

I cannot conclude my Extract of this Author, with- 
out mentioning, that his Work is the Reſult of a 
great Variety of very ingenious Obſervations, and of 
Experiments made with the utmoſt Accuracy; to 
which I may add, that where-ever he makes any Con- 
jecture concerning their Cauſes, he does it with all 
poſſible Decency, and Submiſſion to the Judgment 
of the Learned. 
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XVIII. A Letter from the Rev. Dr. Miles, 
F. R. S. to Mr. Baker, F. R. S. concerning 
the Electricity of Water. 


Dear Kir, 


Read * 27. BEGIN with a Reſolution to be mer- 
9 ciful, and hope to keep it, eſpecially 
as I perſecute you again ſo ſoon ; and indeed the true 
Reaſon of my doing it now, 1s that this might reach 


you before I have the Favour of another from you, 


as it relates to an Article in my laſt *. 
I this Afternoon, on reflecting afreſh on Monſieur 
L' Allamand's Experiment , reſolved to make the fol- 
M 2 lowing 
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lowing Trial, tho' I was in no Doubt what the Iſſue 
would be: I took my tin Tube, which has two Arms 
to it, directly oppolite one to another; and at that 
Diſtance from one End of the Tube, which is equal 
to the Length of one of the Arms, as you may per- 
ccive by the Figure in the Margin (not 

to trouble you with the Uſe it was. 
made for, at preſent) : ThisI fuſpended 
by a filk Line from the Ceiling of the 
Room, letting it hang downot a Length 
convenient tor my Purpoſe. I then 
| | took a China Baſon, holding better 
a 4 than a Quart, and, having nearly filled 
| the ſame with Water, I flood on the 

wax Cake, with this Baſon of Water 

3 in my Hand, ſo near the pendulous 
«, 4, the Ams. Tube, that I could apply the Baſon to 


f . h K . 
Ar (7) the ne Water jt with Convenience: Then, having 


ſuffered myſelf to be electrify'd, I held 
the Baſon ſo. under the Tube, that the. lower End 
dipp'd an Inch more or leſs in the Water: Upon this 


a Perſon approached one End of one of the Arms 


with the Spirit of Wine in a Spoon, and it was im- 
mediately kindled with Vehemence; and at the ſame 
time I received on one of my Fingers that held the 
Baſon a pungent Stroke; and that Stroke was given 
the very Inſtant of Time the Snap was at the Spoon, 
or any other Object that was applied. The Wind was 
then South, and hard Rain, as molt Part of the Day; 
and yet, if one were diſpoſed to indulge Imagination, 
the Efluvia ſeemed to at more ſtrongly than is 
uſual. I think there can be no Doubt, but that Water 
is as good a Medium of Communication to the Eu- 

Via, 
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via, as any Subject whatever; for, that all thoſe 

which came to the Spirit were convey'd to the Tube 
by the Water, I am certain; ſince the Tube dipp'd 
in the Centre, and was then motionleſs; ſo that it 

never came fo near the Baſon as to receive any Ef- 
fuvia from it, I am, 


Dear Sir, 
Tooting, Feb. 20. in Evening, Jours, moſt affect ionait ety, 
I745-6. 
H. Miles. 
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I. Extraft of a ; Letter from Mr. William 
Arderon F. R. S. to Mr. Henry Baker, 
F. R. S. with the Deſcription of an — 
Hygroſcope. 


Dear Sir, 
8 H E great Mr. Boyle has taken 2 
1745 Pains to bring the Hygrometer to 


Perfection; and Mr. Roger Pickering, one of your 
ingenious Members, has * lately made an Improve- 
ment to it: But, as the Inſtrument I uſe differs from 
them both, I ſhall beg Leave to deſcribe it to you. 
Some Years ago I applied my Thoughts to conſider 
the Nature of Hygroſcopes, and compared many dit- 
ferent Sorts together, in order to determine which I 
might employ with the greateſt Certainty ; when none 


appeared to me to come nearer the Truth than that 
recommended by Mr. Boyle, of weighing a Piece of 


Sponge in a Pair of Gold Scales. Bur thc Difficulty 
and Time, which I found, upon Trial, were requiſite 
to adjuſt the Weights, and diſcover the true State of 
the Air, ſet me upon contriving another Method, 
whereby at all ScaſonsI might perceive, by Inſpection 
only, the moſt minute Alterations with reſpect to 
Moiſture or Dryneſs; and the following Drawing will, 
I believe, ſufficiently deſcribe what I found moſt ef 
fectual for that Purpoſe. 


TAZ. 
DD —— 4 —ññ5.iH—— ͥ—— 


* See Phil. Tranſ. u. 473. 
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Tas. I. Fig. i. 


A repreſents a thin Piece of Sponge, ſo cut as to con- 

tain as large a Superficies as poſſible, This hangs 
by a fine Thread of Silk, upon the Beam B, and 
is exactly balanced by another Thread of Silk at D, 
ſtrung with the ſmalleſt Lead-Shot, at equal Di- 
ſtances, and ſo adjuſted as to cauſe the Index Z to 
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. 
1 bh point at G, in the Middle of the graduated Arch 
i F, E, H, when the Air is in a middle State be- 
WR: tween the greateſt Moiſture and the greateſt Dryneſs. 
10 J. ſhews a little Table or Shelf, for that Part of the 
ö 0 Silk and Shot which is not ſuſpended, to reſt upon. 
it i ; More Words are, I believe, unneceſſary; and there- 
Wk: fore I only beg you'll believe me, 


Tours, &c, 
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1 II. A Letter from ——— to Mr. John Elli- 
19 cot, F. R. S. of weighing the Strength of 
KS Electrical Effluvia. 
4 1 
1 | 0x R, 
k | 44 Reo? ors 6. A Syou were the firſt, and indeed the 
11 h do Bi only Perſon who ever ſhew'd me 
l | F any electrical Experiments, and have been ſo kind, 
i according to your wonted Candour, to aſſiſt me 
a freely upon this and all other like Occaſions; I think 
1 it proper to give you this firſt Account of what I have 
1 thought 
| 
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thought of towards gaining a farther Infight into the 

Nature, Power, and Laws of Electricity. 
From the Time I ſaw thoſe Experiments at your 
Houſe about 3 Years ago, I had little or no Oppor- 
tunity of making any myſelf, until within this Month 
when, having got ſome good Utenſils, I repeated or 
imitated moſt of the Trials I had heard of, with Suc- 
ceſs. And particularly having heard, that Mr. Gray 
gave an Account of Balls cauſed to move round one 
another by means of electrical Eluvia, I was very 
deſirous of ſecing ſo delightful a Sight x. And though 
I was diſappointed in my Expectation of a circular 
Motion, yct I found it eaſy to make two Balls act 
upon each other, in a very entertaining Manner, for 
a long time ; and that with ſuch a Conſtancy and 
Regularity, as to the Effect, that I apprehend one 
may thence deduce a Gauge or Standard, whereby to 
meaſure electrical Powers, and compare the Quanti- 
ties and Strength of the Virtue infuſed into, or remain- 
ing in, non-clectrical Bodies after given Times, &c. 
This, together with a great Deſi re to be able to 
eſtimate and compare the Effects of Experiments with 
ſome Certainty, and to do ſomething more than 
amuſe myſelf and Friends with the ſeveral ſurpriſing 
Phenomena which thoſe Experiments produce, led 
me, about 10 Days ago, to think of a Method, which, 
for aught I know, is quite new, and ſeems to pro- 
miſe fair to afford much new Light: It is to try or 
weigh 
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weigh the Strength of the electrical Efuvia, Vir- 
tue, or Power, by cauſing it to act upon a Balance. 

I found, the firſt Day, that this Method anſwered 
even beyond my Expectation ; ſo that ſeveral non- 
electrical Balls placed ſucceſſively underneath one of 
the Scales, and then imbued with electrical Virtue 
the common Way, would preſently cauſe that Scale 
to deſcend two, three, four, or five Inches, and ſeem 
to cleave, for 10 or more Seconds of Time to the ſe- 
veral Bodies ſo placed underneath, ſome having much 
greater Effect than others. Whence it appeared, that 
there was a ſufficient Latitude for comparing very 
different Forces, if any ſuch there were. At the next 
and only Opportunity I have had ſince (my Appara- 
tus being made more commodious), I uſed flat inſtead 
of globular Bodies, and then I found the Effects far 
more conſiderable; fome of them, whoſe upper Sur- 
face was about 3 Inches ſquare, having attracted and 
held down one Scale, when there were about 200 
Grains Weight in the other. 

Though I am tempted to communicate ſome 
Things, which I have already obſerved by this means, 
with much Delight, I reſerye them at preſent for a 
farther Examination; deſitring in the mean time, that 
you will communicate or divulge this in ſuch man- 


ner as you think proper (only concealing my Name), 


that others, who may have an Inclination, may pur- 
ſue and improve the Hint. And, for the Eaſe 9f 
ſuch, I muſt add, that the Strings of that Scale which 
is to be ated on, mult be long, and non electrical, 
and, I think, thick; that there may be a ready Paſl- 
age for the electrical Virtue to run off, as faſt as it 
is received. Inſtead of a braſs Scale-pan, I uſed a flat 


Piece of Cork, filed very ſmooth and even, eſpecially 


ON 
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on the under Surface. The other Scale needs no 


Alteration, provided the Strings be made of Silk, as 
uſual, and ſhort enough to keep that Scale out of the 
Reach of the electric Virtue, which is to act upon 
the former. If the Beam were three or four Feet 
long, the Strings of both Scales might be of a Length, 
which would make it leſs troubleſome to put in. and 
take out Weights. 

I mounted the attracting. Bodies upon ſmall taper 
Sticks about two Feet and an half long, whoſe thicker 
Ends had' a Foot which ſtood upon two Cakes of 
Bees. Wax full 10 Inches thick in all. 

J forbear to deſcribe the pretty little ſimple Inſtru- 
ment you furniſhed me with at my firſt ſetting out; 
J leave that to yourſelf; only, as it has no Name, I 
take the Liberty to call it An Electrical Needle. 
Every body, who dclights in ſuch Matters, will thank 
you for it, if it were only for the Amuſement it will 
furniſh for ſo many Hours, after being but once well 
ſeaſoned or tinctured with electrical EHuvia. 

But, I think, this little Inſtrument, and the Balance 
together, cannot fail of informing us farther concern- 
ing the Properties of Electricity: Such as, how far it 
agrees and difagrecs with Magnetiſm; whether it 
paſſes through the Subſtance, or only along the Surface 
of Bodies; whether it proceeds in any, and what, par- 


ticular Direction, or has any particular Tendency; in 


what particular Bodies the moſt of it may be coliccted 
and retained; and how long; how far the Figure, 


Size, Denſity, or Colour of Bodies may be concerned; 


whether, as theſe Ef/uvia may be felt, heard and 
ſeen, they may likewiſe be weighed 3 and many other 
Matters, which will occur to the diligent Obſerver. 


Zour Far Servant. 


4 III. 


[ Too | 


III. Extracis of Two Letters from Mr. Tho. 
Knowlton 20 Mr. Mark Catesby, F. R. S. con- 
cerning the Situation of the ancient TownDel- 

govicia; and of two Men of an extraordinary 


Bulk and Weight. 


I. 


Londisburgb, Sept. 1745. 
AY I R, | 


Read March 6, Ately we have diſcovered (within four 
* Miles of this Place) many Founda- 
tions in a ploughed Field, which have lain buried for 
many hundred Years; and there are no Records or 
Tradition of it: It was diſcovered by one Mr. Hud- 
ſon, a Farmer at Millington, as he formerly tended 
his Sheep on one Side of the Hill, and on the oppo- 
ſite Side had perceived in the Corn a Difference in 
Colour for ſome Years before; which led him this 
Summer to dig ; and, happening on the Foundations, 
16 it encouraged him, Dr. Burton, and myſelf, to dig 
8 1615 likewiſe in ſeveral Places; and in one Part was diſ- 
„1 covered a circular Foundation five Feet wide, and 
1 the Plan within 45 Feet Diameter; by which J ima- 
WH gine it was a Temple dedicated to Diana, ſaid to have 

; ih been at Goodmanham ; but I could never, by many 
N Trials, find the leaſt Appearance of it there. The 
19 4 Diſtance from Goodmanham to Millington is about 
| 1 5 Miles; and there were likewiſe many other Foun- 
il dations which had great Quantitics of Roman Pave— 

1 ments within them; by which I imagine, after the 
jo Diflolution 
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Diſſolution of the Temple it became a Roman Sta 
tion, then called Deſgovicia; which has been ſoun- 
certainly fixed at Goodmanham, Londesbrouzh, Hay- 
ton, &c.: Yet not the leaſt Remains ever appearing 
at any of thoſe Places, ſo as to ſatisfy an indifferent 
Inquirer; but, in this juſt now diſcovered, the Ruins and 
Foundations are a Demonſtration of the once Gran- 
deur of the Place; and no doubt it was the above- 
mentioned Delgovicia. The Foundations lay about 
18 Inches below the Surface, and to the Depth of 
4 or 5 Feet within the Ground, 

N. B. It is on the Wolds Hills, within two Miles 

of Pocklinzton. 

Within a Mile and half of Kz/ham is a Place 
called Danes Graves, near which, it is ſuppoſed, 
was fought a great Battle, in which infinite Numbers 
fell; and fo were laid in Heaps, and covered with the 
chalky Soil in little Tumuli, of the Quantity of two or 
three ſquare Yards; in which, if opened, one may find 
great Quantities of human Bones: Though, at this Di- 
ſtance of Time, I believe there is not leſs than an 
Acre of Ground covercd over with them, joining 
cloſę to each other; and it is one of the greateſt Cu- 
rioſities of Antiquity, in my Opinion, I have ever 
(cen : I am determined one Day to go and number 
them, and to meaſure the Quantity of Land they 
cover. | 

About five Miles from thence, in Rud/fone Church- 
yard, there ſtands up, on the N. E. End of the 
Church, a large Stone, 30 Fect above-ground, and 
what Depth within is not known (tho' I intend next 
Winter to dig and ſee the Depth): Neither can I 


tell upon what Account ſuch a mighty Obelisk was 
brought 
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brought over Land ſo far as it muſt have been; be 
cauſe we have no Quarries of Stone nearer than 
twenty Miles from the Place ; all the Wolds are 
barren of ſuch Materials: It is five Yards about, like 
| | the Figure in the Margin. Dr. Childerley, 
in his Baconica Britannica, takes no No- 
tice of any of theſe Antiquities, in which 
I ſhall enter a ſhort Memorandum of what 
is remarkable. 

Theſe two laſt Articles were not ſeen by me till 
Midſummer day, when laſt I went to Flambrough- 
head, which made them in my Way. 


II. 
Feb. 28. 1745-6. 


N the Neighbourhood of . 5 in Torſhire 
#3 live two Brothers named Stonecliſt, whoſe Bulk 
7: and Weight is very extraordinary: The eldeſt is 

1 married Man, and has ſeveral Children; about 40 


Years of Age. — lle weigh'd 35 Stone, odd Pounds; 


115 at 14 Pounds to the Stone; which we may reckon 
1 VH near 500 Pounds Weight. His Brother weighs 34 
1 Stone odd Ponnds; but they make between them 70 
1 Stone, or 980 Pound Weight, — As one was 
e mounting an Horſe, the poor Creatures Back broke 
| | under him, and he died on the Spot, | 
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IV. Principia Dynamica, ſive Principia Me- 
chanices Metaphyſica; Auclore Jacobo Jurin, 
M. D. K. S. S. 


Preſented at a Meeting of UM vir illuſtris G. C. Leib. 
the Royal Society, March * 
13. 1746. nitius novam ſuam ſenten- 
tiam, qua vim corporis in 
motu conſtituti quadrato velocitatis metiendam ſtatuit, 
in Actis Eruditorum Lipſienſibus, anno 1686, cum 
publico communicaſſet, magnam illico ea res in orbe 
mathematico controverſiam excitavit. 

Novam itaque iſtam doctrinam cum plures certatim 
aggrederentur, vix autem quiſquam amplecteretur 
e mathematicis celebrioribus, anno 1695. menſe 
Aprili, eandem autor edito Specimine Dynamico 
confirmare conatus eſt. Ubi, inter alia multa, hec 
habet : | 

Potro ad veram virium æſtimationem, & quidem 
e prorſus eandem, diverſiſſimis itineribus perveni : 
© uno quidem a priori, ex ſimpliciſſima conſideratione 
ce ſpatii, temporis, & actionis (quod alias exponam) 
te altero a poſteriori, vim ſcilicet æſtimando ab ef- 
« fectu quem producit ſe conſumendo.” 

Videbatur autem in animo habere vir clariſſimus 
viam illam a priori, quam ſe alias expoſiturum hic 
promittebat, menſe Majo ſequente in publicum edere, 
cum ſub finem Speciminis hujus Dynamici hæc verba 
addiderit: 

« Sed nunc fugatis erroribus, veras & ſane admi- 
© randas naturz leges paulo diſtinctius in Schediaſma- 
« tis hujus parte ſecunda proponemus menſe Majo 
** exhibenda.” 


O Atqui, 


S —— * 


2 
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Atqui, quod 1 dolendum, ſecunda illa 


pars neque menſe Majo, neque ullo ex ſequen- 


tibus aut menſibus aut annis, etſi plus quam viginti 
annos ſupervixerit Leibnitius, aut in Adis Liꝑſi en- 


Abus, aut alibi uſpiam in publico comparuit. 


Sed ne quis forte putet promiſſum iſtud idcirco non 
fuiſſe præſtitum, quod fidei ſuæ liberandæ non eſſet 
magnus ille vir, factum eſt edito noviſſime Commer- 
cio Literarum inter ipſum Leibnitium, & alterum 
illum celeberrimum mathematicum, FJohannem Ber- 
noullium. 

Bernoullius nempe, viſo eo Specimine Dynamico, 
literis ad Leibnitium datis menſe Junio ſequenti, quæ- 
dam laudavit, ſed virium æſtimationem Leibnitianam 
adeo non probavit, ut etiam conarctur demonſtrare 
vires corporum motorum, non quadratis celeritatumg 
ſed ipſis celeritatibus eſſe proportionales. 

Tandem vero re per literas ultro citroque datas 
diligentius excuſſa, prorſus in Leibnitii caſtra tranſivit 
Bernoullius. 

Is ergo, tanti diſcipuli docilitatem remunerari certus, 

communicat argumentum a priori ductum, quod hac- 
tenus apud ſe preſſerat, ſimulque cauſam docet quare 
id prius non vulgaverit. 
Nolui, (4) inquit, illos dignari hac liquida luce 
veritatis, qui argumenta illa, ab affectibus gravium 
vel aliorum corporum ſenſibilium petita, non ut 
par eſt accepere; unde nec publice extare volui; ut 
te eſſet quod illis communicarem, qui ſeſe æquos ju- 
dices præbuiſſent.“ 


4 


* 


* 


„ 


** 


£ 


a * 


Bernoullius 


(a) Menſe Januario, 1696, 
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Bernoullius itaque, cum ſeſe æquum judicem præ- 
buiſſet, & argumenta illa a poſteriori, ati par erat, 
accepiſſet, hoc eſt, deſcendiſſet prorſus in ſententiam 
Leibnitianam, dignus utique habitus eſt, qui in inte- 
riora illa ſcientiæ adyta admitteretur. 

© Quoniam, (a) inquit auctor, te in noſtris caſtris 


te video, lubenter communicabo principium meum a 


ec priori demonſtrandæ veræ æſtimationis virium ; 
t quod mihi in promptu eſſe aliquoties indicavi, non- 
te dum tamen hactenus produxi. Tibi enim commu- 
e nicare eſt frugiferæ maxime terræ commendare 
* granum, ut in magnam plantam ſurgat.“ 
Laudo ſane, quod granum iſtum terræ tam frugi- 
feræ commendaverit vit optimus, & tamen ejus con- 
ſilium non omni videtur reprehenſione caruiſſe. Nam 
etſi Papinos, Catelanos, reliquoſque ſuæ doctrinæ op- 
pugnatores, apud quos, propter incredulitatem, nihil 
magni poterat efficere, qui inconvertibiles quantiſ- 
cunque demonſtrationibus viderentur, ſi illos, inquam, 
hac liquida luce veritatis indignos judicaret, cur tamen 
illam reliquo orbi literato invideret? Mitto dicere, 
quod viri boni & humani, & incrementi ſcientiarum 
ſtudioſi erat, rem tanti momenti omnibus patefacere. 
Quod ſi omnibus aliis rebus poſthabit is, gioriz tanrum 
ſuæ conſulere libuiſſet, hoc erat faciendum, quo facto 
obtrectatores iſti aut illico ad ſilentium redacti, aut 
ab omnibus fuiſſent condemnati. Dcnique cum non 
ſibi ſolum, nec uni alterive amico, ſed omnibus, nati 
ſint magni viri, quæ iſta eſt iniquitas, velle Johannem 


liquida 
— 


4a) Menſe Jauuarie, 1696 
O 2 


Bernoullium, & diſcipulos Bernoullia nos, ea luce 
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liquida frui ſolos, cum interim nos alii homunciones 
ætatem degeremus in tenebris pluſquam Cimmeriis? 
Sed bene habet, quod poſt quinquaginta annos tene- 
brarum lux illa jam omnibus illuceſcit. | 
« Ecce Argumentum. 

« Actio faciens duplum, tempore ſimplo, eft dupla, 
&« yirtualiter actionis facientis idem duplum tempore 
« duplo; ſeu percurſio duorum milliarium, intra ho- 
« ram, eſt dupla (virtualiter) percurſionis duorum 
« milliarium, intra duas horas. 

« 2. Actio faciens duplum, tempore duplo, eſt 
« dupla, formaliter, actionis facientis ſimplum tem- 
pore ſimplo; ſeu percurſio duorum milliarium, 
intra duas horas, eft dupla (formaliter) percurſionis 
« unius milliaris, intra unam horam. 

« 3. Ergo actio faciens duplum tempore ſimplo 
© eſt quadrupla actionis facientis ſimplum tempore 
« ſimplo; ſeu percurſio duorum milliarium, intra 
« unam horam, eſt quadrupla percurſionis unius mil- 
e liaris, intra unam horam. | 

« 4*. Si pro duplo ſubſtituiſſemus triplum, qua- 
e druplum, quintuplum, &c. prodiiſſet actio noncu- 
*« pla, ſedecupla, 25pla; & generaliter patet actiones 
© motrices æquabiles, æquitemporaneas, æqualium 
*© mobilium, eſſe ut quadrata celeritatum; vel, quod 
e idem eſt, in codem, vel æquali corpore, vires eſſe 
« induplicata ratione celeritatum. Q. E. D.“ 

Perlecto hoc argumento, & ob magnam auctoris 


famam attentiſſime conſiderato, ego, ut verum fatear, 


ne ſcintillam quidem veritatis, aut etiam ſenſus com- 
munis, ibi potui animadvertere. Suſpicarer ſane id 


oculorum meorum vitio fieri, qui forte in nimia luce 
cæcutitent, 
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cæcutirent, niſi animos addidiſſet ipſius Berngullii 
dubitatio. 
Vir ille acutiſſimus liquide iſti veritatis luci adeo 


non acquie vit, ut in literis ſuis reſpontoriis non ſolum 


objetionem moverit, ſed etiam demonſtrationem, & 
quidem duplicem, in contrarium produxcrit. 
© Non video, (a) inquit, quid ab adverſario in 
1c contrarium dici poſlit; niſi forte quod actio virtua- 
ce lis confundi videatur cum actione formali ; negando 
* ſcilicet conſequi A eſſe quadruplum ipſius C, cx 
*« eo quod A fit dupla ipſius B, virtualiter, & B dupla 
ipſius C, formaliter.” 
Hac propoſita objectione, ſubjungit deinde ſuas 
demonſtrationes. 

c 19. Actio faciens duplum tempore ſimplo eſt 
« dupla virtualiter actionis facientis idem duplum 
* tempore duplo.“ — 

« 29. Actio faciens duplum tempore duplo eſt 
ce ſimpla virtualiter actionis facientis ſimplum tem- 
* pore ſimplo. 

4 3. Ergo actio faciens duplum tempore ſimplo, 
« eſt dupla actionis facientis ſimplum tempore ſim- 
ec plo. Vel ſcilicet, 

« 1. Adio faciens duplum tempore ſimplo eſt 
« ſimpla formaliter actionis facientis idem duplum 
« tempore duplo. 

« 20. Actio faciens duplum tempore duplo, eſt 


« dupla formaliter actionis facientis ſi implum tempore 


8 ** ſimplo. 


\ cc 3 9 


(a) Februario, 1696, 


— 
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c« 30. Ergo actio faciens duplum tempore ſimplo; 

<& eſt dupla actionis facientis ſimplum tempore ſimplo. 
& Vides duo argumenta, quæ idem plane conclu- 
ite dunt, ſed tuz concluſioni omnino contrarium, &vul 
te gari illo nituntur axiomate, quæ eidem ſunt æqualia 
ce ſunt inter ſe æqualia; quod quidem tantummodo 
te locum habet in quantitatibus homogeneis, ut hic 
* comparando actionem virtualem cum virtuali, & 
formalem cum formali, non autem illam cam hac.” 
Hæc Bernouillius acumine non minori, quam mo- 
deſtia. Leibnitius vero literis menſe Martio datis, primo 
loco objectionem Bernaullianam diluere conatur. 
ce Satis non video, inquit, quid tibi velis, cum 
ce dicis actionem virtualem confundi cum formali. 
«© Non enim actio mihi hic eſt virtualis vel formalis; 
« ſed unaactio alterius eſt dupla, vel virtualitet, vel for- 
© maliter. Nimirum virtualiter, cum dupla eſt æſtima- 
cc tione, etſi non fit dupla mole, vel congtuentia, ut du- 
« catus eſt duplus thaleri : Formaliter vero, ut thalerus 
« duplum eſt ſemithaleri. Et ſciendum eſt quod 
« duplum eſt formaliter, id etiam virtute ſeu æſtima- 
tt tione eſſe duplum. Ideo cum nonniſi de virtute, 
<& ſeu æſtimatione, hic quæratur, nulla eſt confuſio 
t diverſi generis quantitatum vel æſtimationum; 
«© nempe virtualiter duplum intelligo quod tale eſt 
ce virtualiter ſolum; fed formaliter duplum voco, 
« quod ſimul & formaliter & virtualiter duplum eſt.“ 
Non diffitendum ſane quod ſuo jure utitur Leib- 
nitius, tribuendo eum quem velit ſenſum vocibus a 
ſe uſurpatis, quodque hoc pacto plane diluit objec- 
tionem Bernoullianam. Id unum vellem clare ex- 
poſuiſſet, vel ultro, vel poſtulante Bernoullio, qua 
virtute, vel qua æſtimatione, actio faciens duplum 


2 tempore 


— - 


rempore ſimplo fit dupla actionis facientis idem du- 


fallit, inter falſiſſima reponendum eſt. 
Pergit vir cl. © Potcram vocabulis (tantum har- 


, moniæ cujuſdam cauſa adjectis) abſtinere ; ut enim. 


quia ducatus duplus eft thaleri, & thalerus ſemi- 
thaleri, concludo ducatum ſemithaleri quadruplum 
e eſſe; ita quia percurſio 2 milliarium, una hora, 
« dupla eſt percurſionis 2 milliarium, 2 horis, & per- 
« curſio 2 milliarium, 2 horis, dupla eſt percurſionis 
unius milliaris, una hora; ſequetur percurſionem 
2 milliarium una hora eſſe quadruplum percurſio- 
< nis unius milliaris, una hora.” 

Sublatis jam turbatricibus iſtis vocibus, virtualiter, 
& formaliter, quæ limpidum hunc veritatis fontem 
hactenus coinquinaverant, non modo ſuſtulit Leib- 
nitius objectionem a Bernoullio propoſitum, ſed eum 
penitus ad ſuas partes pertraxit. Tua reſponſio (inquit 
e ille in proximis literis) mihi nunc plane ſatisfacit; 
* video enim, quid duo ifti termini tibi ſignificent : 
« cæterum argumentatio tua mihi videtur elegantiſ- 
* ſima, & publico non amplius invidenda ; multum 
* enim ponderis tribuet argumentis a poſteriori.”. 

Hæc Bernoullius in literis menſe April; Seals & 
ego quidem eidem argumento pariter acquieſcerem, 
ſiquis mihi monſtret æque clarum eſſe percurſionem 

2 milliarium, una hora, duplam eſſe percurſionis 2 
milliarium 2 horis, atque clarum eſt ducatum eſſe 


duplum thaleri. Video enim duplo velociorem eſſe 


percurſionem 2 milliarium, una hora, percurſione 2 
milliarium, 2 horis : duplam eſſe non video, ſed xqua- 
lem, cum idem ſpatium utraque percurſione con- 


ficiatur. 
Sed 


plum tempore duplo. Id enim, niſi me admodum 
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© paralogiſmi apertiſſimi, in argumentatione, non 
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. 
Sed forte rem ulterius urgere noluit idcirco Bey: 
noullius, quod ſolito commotiorem ſeſe oſtendiſſet 
Leibnitius. Ego, (a) inquit ille, nihil magni 
<« promittere auſim; ſperabam tamen reus non fieri 


© obiter clapſa, ſed a compluribus annis conſiderata, 
quam tamen alicujus moment! venditaram.“ Cujus 
tamen aperti//imi paralogiſmi Leibnitium apertiſſime 
reum eſſe, nos, ni animus multum fallit, infra oſten- 
demus. | 
Demonſtrationis utriuſque Bernoullii examinationi 
Leibnitianæ non opus eſt immorari, quod pendeat 
utraque demonſtratio ex ſenſu vocum, virtualiter, & 
formaliter, ſecus accepto quam vellet Leibnitius. 
« Eos, (6) inquit Bernoullius, ſumebam terminos alio 
« ſenſu quam eo quo nunc cos explicas.“ 
Leibnitius vero, incertus adhuc quid ponderis ha- 
bitura eſſet apud Bernoullium prima ſua demonſtratio, 
alteram eidem ſubjungit. Aliam, (c) inquit, addo, 
« quz, fi fundum rei ſpectes, redit in priorem, habet 
© tamen ſuum proprium pondus. Actiones motrices 
* (æquabiles intelligo) ejuſdem mobilis ſunt in ratione 
c compoſita effectuum immediatorum, nempe longi- 
te tudinum percurſarum, & velocitatum. Porro lon- 
« gitudines (æquabiliter percurſæ) ſunt in ratione com- 
« poſita temporum & velocitatum. Ergo actiones 
c motrices ſunt in ratione compoſita ex ſimplice 
« temporum & duplicata velocitatum ; ideoque iiſdem 
« temporibus, vel temporum elementis, actiones mo- 
ti trices ejuſdem mobilis ſunt in ratione duplicata 
« yelocitatum, vel, {i diverſa ſint mobilia, in ratione 
„ compoſita 


—— — Q W — — — — . =: — 


(a) Mart. 1696. (b) Apr. 1696. (e) Mart. 1696. 
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ce compoſita ex ſimplice mobilium & duplicata velo- 
e Citatum.“ 

Bernoullius in literis menſe April; ad Leibni- 
tium datis, cum ſeſe priori demonſtrationi acqui- 
eſcere dixiſſet, de poſteriore autem ne verbum 
quidem faceret, quæſivit ex eo Leibnitius menſe 
Majo, quid in videretur de altera ejuſdem pro- 
e poſitionis demonſtratione. Quæ (inquit) paulo 
* magis eſt ad formam receptam, etſi ambæ conve- 


„ niant in radice.“ 


Bernoullius itaque, cum jam effugere non poſſet, 
quin mentem ſuam aperiret, in literis menſe Funzo 
datis hæc habet. 
« Altera tua demonſtratio propoſitionis de ra- 
tione actionum motricium, quam in prioribus al- 
legaſti, ingenioſe pariter ac prior, &, ut dicis, 
magis ad formam excogitata mihi videtur, quam- 
e vis in fundo rei ambæ coincidant. Nihil etiam 
« enim mihi certius eſt, quam quod actiones mo- 
« trices debeant menſurari per effectus ſuos immedia- 
tos; 11 itaque longitudines percurſz, & velocitates 
4 (nifi quis obſtinate vellet velocitatem potius eſſe 

cauſam) ſint effectus actionis immediati, & quidem 
* ſoli, quorum unum ab altero non dependet, vel 
cc in altero non includitur, erunt actiones motrices 
neceſſario in ratione compoſita longitudinum & 
velocitatum ; adeoque temporibus zqualibus i in du- 
« plicata velocitatum.” 

Patet Bernoullium hoc reſponſo demonſtratio- 
nem illam alteram Leibnitianam ſpecie quidem 
probare, reipſa, quamvis cum ſumma cautione & mo- 
deſtia, damnare. Nec enim ſolum ſubinnuit veloci- 
tatem eſſe cauſam potins, quam effectum actionis, ſed 
ſſenſum ſuum ea conditione aſtringit, ut effetuum 
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a Leibnitio poſitorum, nempe longitudinis percurſæ 
& velocitatis, anus ab altero non dependeat, vel in 
altero non includatur. Cum igitur ſit evidentiſſimum, 
pendere longitudinem percurſam a velocitate, & in 
illa includi, patet iſtam demonſtrationem vitiolam eſſe 
judice Bernoullio. | | 

Leibnitius proximis literis menſe Junio datis, cum 
ad alia plura copioſe & diſtincte reſponderct, ad taci- 
tas haſce objectiones Bernoullianas, diſſimulata earum 
vi, quaſi aliud agens, hoc unum repoſuit. 

* Cæterum, ut actionem nunc, compoſita ratione 
« ſuorum principiorum, potentiæ & temporis, æſtimo; 
* ita cam paulo ante æſtimaveram compoſita ratione 
ce corum quæ præſtat; effectus ſcilicet extenſivi ſeu 
« materialis, nempe longitudinis (quem a7" #Zoyny 
« effetum vocare ſoleo) & effectus intenſivi ſeu for- 
« malis. Deſideratum enim eſt, ut præſtetur multum 
« & cito. Ambæ autem æſtimationes conſentiunt 
« inter ſe, ut vides.” 

Per obſcuritatem hujus reſponſi, ſive. affectatam, 
ſive Leibnitio naturalem, facile cernitur cum velle 
ut velocitas pro effectu actionis habeatur, quam Ber- 
noullius pro cauſa potius habendam ſubinnuerat, non 
audere tamen eam diſerte nominare, licet eam intel- 
ligat ſub nomine effectus inſenſivi ſeu formalis, quem 
præſtet actio. Porro de altera objectione Bernoul- 
liana, nimirum, quod etiamſi velocitas vel maxime ſit 
effectus actionis, pariter atque longitudo percurſa, 
tamen cum alter horum effectunm ab altero dependeat, 
vel in altcro includatur, ct certe pendet longitudo per- 
curſa a velocitate, actio menſurari non debeat per ef- 
fectus iſtos, de hac, inquam, altum hic ſilentium. 

Actum itaque videtur de altera illa demonſtratione, 
Leibnitio ipſo judice, pariter atque Bernoullio; & ſane 

in 


A 


[#83 ] 


in ſequentibus eorum literis ne minimam quidem ejus 
mentionem factam reperio. HS 
Porro, prior illa demonſtratio, quæ eodem recidit 
cum poſteriori, veta ſcilicet cum falſa, non videtur 
omni ſcrupulo caruiſſe, neque apud Bernoullium, 
neque apud ipſum Leibnitium. 


Bernoullius enim, etſi menſe April; profeſſus fit 


eam ſibi plane ſatisfacere, eique acquieverit, elegan- 


tiſimam vocaverit, & publico non amplius invidendam, 


tamen Auguſto menſe neſcivit quid ſibi vellet Leib- 


nitius per vocem actionis, ex qua pendet tota illa. 
demonſtratio. © Oportet, inquit, ut definias quid 


“ per actionem intelligas; alias nihil unquam de- 
ce monſtrari poterit.” Æquum ſane monebat, fruſtra 
tamen; nam in literis Leibnitii reſponſoriis, utut ſatis 
prolixis,* ne 5 quidem videas de illa definitione tan- 
topere neceſlaria. 

Leibnitius autem ipſe, in literis menſe Tunis datis, 
hæc habet: Mea demonſtratio a priori, pro noſtra 
e virium æſtimatione, nititur utique aliqua ſuppoſitione. 
Nempe, Actionem que facit aliquid uniformiter, 
te tempore ſimplo, eſſe duplam actionis facientis idem 
* uni formiter, tempore duplo. Hanc ſuppoſitionem 
*< concedere debent Catelanus, & alii, cum quibus diſ- 
<« putayeram.” Quid ſi nolint? Corruit ergo demon- 
ſtratio, quæ nititur hac ſuppoſitione, ſaltem niſi ſup- 
poſitionem iſtam prius demonſtres. 

At“ Nondum quidem inveni modum a priori hanc 
* propoſitionem demonſtrandi per viam congtuentiæ; 
« imo, ne hanc quidem, quod actio idem faciens, 


* breviori tempore, ſit major; a quo eſſet incipien- 
dum.“ 5 
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Itaque cum tantopere deprædicata illa demonſtratio 
a priori indigeret alia demonſtratione, quam nondum 
invencrat Leibnitius, nec unquam poſtea invenit, nec 
inventurus eſt quiſquam mortalium, minime miran- 
dum granum iſtud, utut frugifere maxime terre com- 
— in plantam non ſurrexiſſe. Bernoullius 
quippe //quide iſti veritatis luci, cum cerneret di- 
lapſam in cineres facem, longum vale dixit. 

At illo longe animoſior vir celeberrimus, Chr. 
Wolfius, theoriam virium a priori, geometrarum more, 
pertractare aggreſſus, eam, in primo tomo Commen- 
tariorum Academia Imperialis Petropolitane, cum 
publico communicavit, ſub titulo Principiorum Dy- 
namicorum. Hujus partem © cum anno 1710. cum 11- 
« luſtriſſimo Comite ab Herberſtein, Illuſtri Leibnitio, 
4 atque aliis communicdſſet, eam Leibnitius in ſuam 
cum viris celeberrimis Johanne Bernoullio atque 
Jacobs Hermanno aliiſque communicatam, recidere 
ſeripſit anno 1711. datis literis ditto fidem his ver- 
bis faciens : Calculum virium purarum ſeu actionum 
« talem inſtituo. Sit ſpatium 5, tempus t, velocitas 
e , corpus c, effectus e, potentia p, actio 4, In 
« motu æquali erit tu ut 5, e ut cs, ip ut 4. Atque 
« hæc quidem ſine demonſtratione aſſumi poſſunt. 
Accedit, quod demonſtrandum, ev ut 4. Hinc 
porto plurima theoremata demonſtrari poſſunt, e. gr. 
« ut cu. Nam 7p ut ev: ſed e ut cs, & S ut tv. 
Ergo fit ip ut ctv“, ſeu p ut cv. Atque in his con- 
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* tinctur pars mcorum Dynamicorum, abſtracta 


« maxime a rebus ſenſibilibus, etfi deinde per experi- 
* menta verificetur. ' Nullus itaque dubito (inquit 
« (CJ. Wolfius) me hic principia Dynamicæ menti. 
Leibnitii conformia propoſuiſſe.“ 
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Atque hoc quidem per ſe clarum eſt, cum theore- 
mata Wolfiana cum notulis algebraicis Leibnitii ad- 
amuſſim conveniant; utrum vero veritati, pariter atque 
menti Leibnitii, conformia ſint ea principia, operæ pre- 
tium eſt examinare. Cæterum iſtud præcipue dignum 
notatu in hiſce notulis repcrio, 4 ut ev, quod demon- 
flrandum : unde videtur Leibnitius, ne tum quidem, 
poſt 16 annos elapſos, inveniſſe demonſtrationem ſuppo- 
ſitionis olim Bernoullio venditatæ; nempe, quod actio 
faciens aliquid, tempore ſimplo, dupla eſt actionis fa- 
cicntis idem tempore duplo, cum actio faciens aliquid 
tempore ſimplo duplo velocius id faciat, quam actio 
idem taciens tempore duplo. Quomodo autem iflud 
demonſtret Molſius, mox examinabimus. 

Nos enim, cum illuſtriſſima academia ſcientiarum 
imperialis Petropolitanà tres priores ſuorum commen- 
tariorum tomos dono mittere dignata eſſet, & ſimul 


ſignificandum curaflet non ingratum ſibi fore, fi ali- 


quid ſubinde ex cogitatis noſtris, commeatariis inſe- 
rendum communicate vellemus, jam uno ſcripto miſlo, 
quod ad noſtram tuborum capillarium act ionis theoriam 
pertinebat, coque benigne ab illuſttiſſima academia 
excepto, & in commentariis publicato, brevi poſt 
tempore aliud eidem obtulimus ſub titulo Principiorum 
Dynamicorum. Me e's 

— Quod enim videbam celeberrimum J/oljium ea 


jam clare, & diſtincte, & in morem geometricum ex- 


plicata proponcre, quæ ab ipſo Leibnitio minus per- 
ſpicue erant tradita, quam ut facile cerneretur, quid 


veri ineſſet, aut falſi; & tamen in ſumma rerum 


alteri cum altero adamuſſim convenire; occaſionem 


ayripere viſum eſt iſtius thcoriz ad examen accuratum 
revocande. 
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HFHunc in finem ea omnia, quæ putabam recte tra- 
didiſſe Wolfum, ad verbum exſcripta, Principiis meis 
Dynamicis inſerui; quæ deerant, ſupplevi; quæ falſa 
videbantur, correxi, atque 1d ſcriptum 12 abhinc annis, 
ca qua par erat obſervantia imperiali academia obtuli. 
Lectum id ſcriptum in publico conventu, eoque 
nomine grates agi mihi juſſiſſe academiam, ex literis 
clariſſimi Mulleri, tunc temporis Petropoli abiturien- 
tis ad expeditionem Kamłat ſchianam, intellexi. 

Poſtea vero, cum per tot annos nullam illius ſcripti 
mentionem fieri viderem in commentariis, tandem 
anno ſuperiore per amicum, quid eo factum eſſet, 
quæſivi. Is mihi primo reſpondit nullum ejuſmodi 
ſcriptum ad academiam perveniſſe. Reſcripſi, rite 
fuiſſe ttaditum, lectumque in publico conventu, menſe 
Funio anni 1733, grateſque eo nomine mihi actas. 
Tum demum inſpecto protocollo academico, id verum 
eſſe repertum eſt, {criptum vero ipſum nullibi com- 
paruit, nec ſciebat quiſquam quo caſu intercidiſſet. 
Poteſtatem vero mihi fecit illuſtriſſima academia, no- 
vum, ſi vellem, exemplar Petropolin mittendi, com- 
mentariis inſerendum; vel, ſi id mallem, in actis 
noſtris philoſophicis publicandi. 

Excuſſis itaque meis ſcriniis, exemplar perfectum 
iſtius ſcripti nullibi reperiebam, ſive quod aliquo caſu 
intercidiſſet in domicilio bis mutando, ſive quod unum 
iſtud confectum eſſet quod miſeram Petropolin. Im- 


perfectum vero exemplar reperi, quod, ut potui, ſup- 


plevi, jamque meliori, ſpero, fato, Societati Regiz 
Londinenſi dono, dedicoque. 


+ 


PRINCIPIA 


(wm) 


PRINGIPIA DYNAMICA. 


Ccidere non raro cernitur inter litigantes, ut res 
2 peincipio ſatis facilis & expedita, malitia tamen 
patronorum per omnes legum ambages & laqueos al- 
tercantium, in difficillimam tandem & pene inextri- 
cabilem abeat controverſiam. Tunc autem, fi quis 
juriſconſultus viam aliquam brevem & claram oſten- 
derit, qua res ad exitum perduci queat, videtur is mihi 
de utraque parte non peſſime mereri, ſive juſtiorem, 
ſive etiam ſequiorem cauſam tueti, eidem contigerit. 
Talem judico ſeſe præſtitiſſe celeberrimum Chri- 
ſtianum Wolfium in illa controverſia de vi motrice, 
quæ jam a multis annis orbem eruditum occupavit. Is 
enim, ft ipſe verum non fir aſſecutus, rationem certe 
monſtravit, qua alii ad verum & tuto & facile perve- 1 
nire poſſint. 1 
Hujus itaque, & illuſtriſſimi Leibnitii, quem is ſe 1 
ducem ſequi profitetur, veſtigiis inſiſtens Principia 14 
Dynamica, ut ipſorum verbo utar, quam fieri poteſt 0 
perſpicue, exponere conabor. 
Quem in finem non niſi caſum ſimpliciſſimum con- | | 
ſiderare decrevi, corporis vi viva præditi, quod\movetur | | 
motu uniformi, H. e. ſine omni impedimento ſive medii | | 


reſiſtentis, ſive corporum quorumcunque oppoſitorum, 1 
plane ſecundum poſitiones Wolfanas. De quo cla; 1 
riſſimo viro ſi me tum definitiones & axiomata, tum | | 
ipſas propoſitiones ſequentes, præter unam aut alte- | 
tram, & carum demonſtrationes, ne verbo quidem. 
mutato, ſumpſiſſe mutuo animadyertat lector inge- 
nuus, ſciat ille velim me id conſulto feciſſe, quod eas 
neque clarius enuntiari poſſe exiſtimem, neque certius 


de monſtrari. | . 
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Definitio 1. x 


Vin vivam cum Leibnitio, vel etiam ſimplici- 
ter vim appello, quæ morui locali adhæret. 


Definiiio 2. 


pura eſt, cui in agendo contraria nulla re- 


6 Vis 


ſiſtit.“ 


Corollarium. 
« Vis igitur pura toto actionis tempore invariata 


manet,” 
| Scholion. 

© Iſtiuſmodi vis in motu æquabili ſeſe exerit, fi 
concipiatur fieri in medio non reſiſtente. Quanto- 
cunque enim intervallo mobile promoveatur, cadem 
tamen ſemper ſubſiſtit celeritas, conſequenter vis 
motrix eadem. Effectus adeo, quem producit, eam 
minime abſorbet.” 5 


Defmitio 3. 

« Actio pura dicitur, quæ exercetur vi motric 
pura.” | | 
Scholion. 


« Talis eſt actio mobilis motu zquabili lati in 
medio non reſiſtente.“ 
Definitio 4. 
« Actio uniformis eſt, quæ duplo tempore dupla, 
triplo tripla, & ita porto, ſeu in genere, quæ eſt ut 


tempus.” 
S$cholion. 


« Iſtiuſmodi actio in motu æquabili locum habet, 
ubi mobile continuo cadem celeritate moveri per- 
git, fi nempe motus fieri concipitur in medio non 


reſiſtente,” 
Deffnitio 
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Definitio 5. 
« Effectus vis motricis extra conflictum eſt tranſlatio 
mobilis per ſpatium. | 


Axioma 1. 
© Si duo, vel plura mobilia æqualia æquali celert- 
tate moyeantur, vis eorundem cadem eſt.” 


Axioma 2. 
« Eadem vi codem tempore eadem abſolvitur 
* aQtio,” 
Scholion. 


* Eadem vi longiori tempore majorem abſolv1 


actionem quam breviori, & contra codem tempore 


vi majore actionem majorem abſolvi quam minori, 
nemo dubitat. Quantitas adeo actionis pendet a 
quantitate virium & temporis. Quamobrem, ſi vires 
fuerint æquales, & tempus idem, actio quoque eadem 
eſſe debet.“ 


Axioma 3. 


« Si idem mobile per idem ſpatium transfertur, 
effectus idem eſt.” ; 


Scholion. 


ce Supponimus nempe motum fieri in medio non 


reſiſtente, aut ſaltem abſtrahimus ab actione, quæ 
impenditur in ſuperandam reſiſtentiam medii: id 
quod licet, quamdiu temporis nulla habetur ratio, 


quo effectus producitur,” 


Theorema 1. 
© Si corpora inzqualia eadem celeritate mov entur, 


vires ſunt ut maſſæ.“ 


Demonſtrationes hujus, & ſequentium octo theorema- 


tum, circa quæ nulla nobis cum Leibnitianis eſt contro- 


2 verſia, 
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«© Actiones uniformes codem tempore abſolutæ 


[ 120 | 


verſia, in ſcripto Petropolin miſſo poſueramus verbis 
I/olftanis: hic autem ad evitandam prolixitatem, omit- 
tendas cenſuimus. 


Theorema 2. 


ſunt inter fe ut vires.“ 


T heorema 3 
« Actiones uniformes, viribus æqualibus abſolute, 
ſunt inter ſe, ut tempora quibus abſolyuntur.” 


Theorema 4. 
« Actiones uniformes ſunt in ratione compoſita 
temporum & virium.“ 


Theorema 5. 
Vires inzquales eandem actionem abſoly unt tem- 
poribus ſibi reciptoce proportionalibus.“ 


T heorema 6. 
« $i duo mobilia æqualia per ſpatia inæqualia tranſ- 
feruntur, effectus ſunt ut ſpatia.” | 


We 7. 
* Si duo quæcunque mobilia per idem ſpatium 
transferuntur, effectus ſunt inter ſe ut maſſæ eo- 
tundem.“ 


Theorema 8. 
Si duo quæcunque mobilia per ſpatia quæcunque 
transferuntur, effectus ſunt in ratione compoſita 
maſſatum atque ſpatiorum.” 


Theorema 


[282 7 


Theorema 9. 
ee In motu æquabili, effectus ſunt in xatione com- 
te poſita maſſarum, ccleritatum atque temporum.” 


Theorema 10. 


cc Actiones, quibus idem effectus producitur, ſunt 


ec ut celeritates.” 


Pervenimus jam ad illud theorema, in quo totius rei 


cardo vertitur. Si hoc verum eſt, amplectenda eſt docttina 
Leibnitiana; ſi minus, repudianda. Itaque diligenter 
examinanda eſt hujus theorematis demonſtratio. 

Ea dividitur a /olfio in tres caſus; ſed cum ſecun- 


dus & tertius a primo pendeat, nos hunc unum con- 
ſiderabimus. 


Demonſtratio Caſus primi. 


© Si mobilia fucrint æqualia, & effectus idem di- 
verlo tempore producatur, celeritates erunt ut tem- 
pora reciproce, quibus is producitur; hoc eſt, cor- 


ec 
cc 
cc 


ce celcritare 2 C, cum alterum, quod effectum tempore 


T producit, movcatur ſimplici celeritate C, atque 
<« ita porro. Jam evidens eſt, actionem uniformem 
« eſſe duplam, qua: dimidio tempore effectum pro- 
ducit, triplam, qua ſubtriplo, & ita porro, &. 

Ain vero, Vol, evidens eſſe iftud ? —-—— 
Quid ii negem? Quid ft dicam actionem, quæ cun- 
dem effectum producit, candem eſſe, quocunque 
tempore cum producat? Hæc eſt ca ipſa ſuppoſitio 
Leibnitiana, cujus in literis ad Bernoullium datis anno 
1695, ſe nondum ait inveniſſe modum demonſtrandi 
a priori; quod in litcris ad teipſum datis anno 171 
adhuc demonſtrandum ait. Id tamen tu non conaris 
demonſtrare, 
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demonſtrare, ſed evidens eſſe ais. Nego evidens efle, 
& corruit tua demonſtratio, corruit ſimul ipſa pro- 
poſitio. 5 


Huic autem antequam novam ſubſtituamus, diſpi- 
ciendum eſt pauliſper quid pet actionem intelligatur, 
quid per effectum. 

Actionis definitionem cl. Wolfius, Leibnitii exemplo, 
quod minime factum vellem, omiſit. Docuit ſolum qua- 
lis fit actio para, ſcilicet quæ omni impedimento cateat; 
& qualis actio aniformis, nempe quæ creſcat in ra- 
tione temporis : quid per actionem ipſam intelligeret, 
nullibi definivit. Hoc autem niſi fiat, 12h unquam 
demonſirari poterit, quod olim Leibnitium, (ed incaſ- 
ſum, commonefecerat Bernoullius. 

Hunc defectum fi ego ſupplere auſim, quam Wolfus 
definitionem effectus dederit, eandem actioni ipſi tri- 
buerem ; quum nihil intereſſe videatur inter actionem 
& effectum, niſi quod actio, fi ita loqui liceat, fit ef- 
fectus in fieri, effectus autem ſit actio peracta ſive ab- 
ſoluta. Scilicet, in exemplo Folfiano id agit vis viva, 
ut transferat mobile per ſpatium ; ergo actio vis vive 
eſt tranſlatio mobilis per ſpatium ; effettus etiam vis 
vive eft tranſlatio mobilis per ſpatium; vel, 11 mavis, 
effectus eſt mobile jam tranſlatum per idem ſpatium. 

Generaliter vero, actio eſt productio effectus; vel, 
ſi mavis, actio eſt qua quid efficitur: effectus autem 
eſt 1d ipſum quod efficitur. . 8 

Nolim ſane definitiones iſtas pro perfectis venditare: 
fed tamen ejuſmodi eſſe cenſeo, ut omni careant erroris 
periculo, præſertim fi per exempla aliquot rem pla- 


niorem xeddidetim. 


9 


| - 


. * RO 9 U ” 
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Si ego paginam unam deſcripſcro, actio mea erit 
deſcriptio unius paginæ, & effectus crit pagina una 
deſcripta. * 
Si operarius parietem dealbet, erit ejus actio dcal- 
batio parictis, effectus autem erit paries dealbatus. 
Si ruſticus hortum perfodiat, actio ejus eſt horti per- 
foſſio, effectus autem eſt hortus perfoſſus. . 
Infinita alia exempla ſibi quiſque excogitare poterit ; 
& ſane puderet rebus tam planis, & quaſi frivolis, tam- 
diu immorari, niſi hæc ipſa perperam concepta tot 
magnos viros in graviſſimos errores precipitaſſent. 
Scilicet, 5 
He nuge ſeria ducunt 
In mala, 


Theorema 10 noſtrum. 


Actionum æqualium æqualcs ſunt Effectus. 


Abſolvat vis viva quævis A actionem quamcunque, 
& data fit alia quzcunque vis viva B. Jam, ut abſol- 
vat vis viva B actionem æqualem actioni vis vive A. 
neceſſe eſt tantum præciſe agat vis viva B, quantum 
egerit vis viva A. Ergo poſt abſolutam actionem ipſius 
B, tantum erit actum vi B, quantum actum fuerit 
vi A; h. e. effectus vis vivæ B par crit effectui vis 
vive A, quarum actiones fuerint æquales. Q. E. D. 


Theorema 11 noſtrum. 
Actiones ſunt in ratione effectuum. 


Demonſt ratio. 


Producatur actione à effectus e. Ergo alia æquali 
actione a, per Theor. 10, producetur alius effectus e, 
priori æqualis: conſequenter, actione bis 4 produce- 

tur 
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effectus bis e. Similiter patet actione ter 4 produci 
debere effectum ter e, c. Immo in genere, actione 
na (2A) produci debere effectum ze E). Eft 
igitur A: 4: : E: e, hoc eſt, actiones ſunt in ratione 


effectuum. 


Theorema 12 noſt rum. 

Vires ſunt in ratione compoſita maſſarum & celeri- 
tatum. 

Demonſtratio. 

Per Theorema 4. actiones ſunt in ratione compo- 
fita temporum & virium. Per Theorema 11, exdem 
ſunt in ratione effectuum. Ergo effectus ſunt in ra- 
tione compoſita temporum & virium. At per Theo- 
rema 8, effectus ſunt in ratione compoſita maſfarum 
atque ſpatiorum. Ergo ratio compoſita temporum et 
vitium par eſt rationi compoſi tz maſſarum atque ſpa - 
tiorum. Unde vires ſunt in ratione compoſita maſ- 
ſarum et ſpatiorum directe, et temporum reciproce; 
h. e. in ratione compoſita maſſarum et celeritatum. 


Q. E. D. 
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V. A „ Account of Two extraordinary Deers 
Horns, found under ground in different 
Parts of Yorkſhire; in a Letter from Mr. 


Tho. Knowlton, 70 Mr. Mark cn. 
F. R. &. 


Read March 13. 


HE Head and Horns, which is repre- 
3745-0. 


ſented in TAB. I. Fig. 2. were found 


in a Sand bed, in the River Rye, which runs into © the | 


* 
8 
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Derwent, in the Eaſt- Riding, belonging to Ralph Cra- 
thorn, Eſq;. They were diſcovered as he was filhing for 
Salmon; the Net happening to hang on one or two of 
the Antlers, he ordered to pull away; by which ſome 
of the Antlers were broke off, and diſcovered it to be 


Part of a Deer's Horn. At length, with ſome Dith- 
culty, it was dug out pretty intire. Mr. Crathorn 
ſuppoſes, that theſe wild Moors were once inhabited 
with theſe Kind of Deer, not any ſuch now being 
known to be in this Kingdom; and ſuppoſes it is, at 
leaſt, ſeven or eight Hundred Years ſince its Death; 


and that by Age or Poverty deſtroyed, and by Time 


buried in thoſe Sands. It is about three Vears ſince it 
was found (as the above- ſaid worthy Gentleman told 


me) where he lives; which is at Neſs near Malton 
in. Torkſhire. 


Tas. I. Fig. 2. 


a is 12 Inches long. 

b is ditto. 

c is ditto. 

d is 4 Inches from the main Horn, and the two crots 
Branches are 8. 

e is 6 Inches. 

f is 7 Inches. 


g is 6 Inches; and 2 Feet 10 Inches from the Root 


of the Horn to the Tip. 


All thoſe Places with Marks were broke, and put 
together again. 


Tas. I. Fig. 3. 


St. lb. 8 
This Skull and Horns weigh —— 4 12 
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It was found in a Peat-Moſs, at Cowthrop near 
North Dreighton in Torkſbire, in the Year 1744. 


Ft. Inches, 


The Length of the Skull, from the Noſe End : 
mark'd A, to the Back-Part of the Head B, 9 
The Breadth of the Forehead, from C to C 0 1 
Length of each Horn, from the Skull D to 
the Tip, Rs. - 5 
The Extent of the Horns, from E to E 
The Breadth of the Webor Palm, from FG to F, 2 
FG and G, two Places where the Horns are 
broke. | 
1 The Noſtrils. 
2 The Eye. e 
3 The Teeth, which are very large and ſound. 


6 


1 
1 
1 
I 


N. B. It is evident the Horns are not at their full 
Growth, being yet covered with what is called 
the Velvet. | | 


The Figure above is the Repreſentation and ex- 
traordinary Dimenſions of the Skull and Horns of a 
Deer, dug from the Depth of 6 Feet out of a Peat- 
Moſs, as above mentioned. 

But what I think more extraordinary is, that the 


| late Earl of Carliſes Steward, Mr. Joice, in digging 


the Foundation of an Houſe and Cellars, found, at 
the Depth of 6 Feet, a Part of a Jaw-bone with Teeth, 
and a Horn of a Buck or Stag, gf moſt exceeding large 
Dimenſions, which lay buried under two Feet com- 
mon Soil; then one Foot of Scalping or Sand-bed ; 
zhen eighteen Inches of Stone; then another Vein 


of Sand, ſix Inches; then another Head of Stone; 
| | under 
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under which lay thoſe before- mention d Jaw-bone, 
and Piece of Horn; which, in all Appearance, to 
every one that viewed theſe ratums, had never been 


removed. | | 
M. : 8 


Dimenſions of the Deers Horns in the Muſæum of the 
ROYAL SOCIETY. 


Rx Feet- Inches. 
Length of the Skall - — © 8 
Breadth of the Forehead - - © 9 
Length of each Horn = - 2... 
Diſtance of the extreme Tips of the Horns 6 0 


N. B. Theſe Horns (Fg. z.) are evidently of the fame ſort as thoſe 
often found in Ireland, of which Defcriptions are given in Tranſact᷑. 
92. 227, 7. 394. and 1. 444, P. 389. But I do not remember to have 
met with any before of this Species found in Exg/aza, or * 


elſe beſides Ireland. 


VI. The Phenomena of Venus, repreſented in 
an Orrery made by Mr. James Ferguſon, 
agreeable to the Obſervations of Seignior 
Bianchini. 55 


Read March 2 1745-6.YN all the Orreries that I have 
FFF repreſented as 
having her Axis perpendicular to the Plane of the 
Ecliptic, and her diurnal Motion thereon equal to 
23 Hours of our terreſtrial Time. Hence, as her an- 
nual Motion is performed in about 225 of our Days, 
it will contain 234 of hers; conſequently, to an Eye 
placed in Venus, the __ always appear to go 
thro 


[28] 


thro' a Sign of the Zodiac in 192 of her Days; and 
as her Axis has no Inclination, ſhe muſt have a con- 
tinual Equality of her Days and Nights, without any 
Variation of Seaſons, and fo her annual Motion can 
be of no other Uſe than to keep her from falling 
down to the Sun. Es 

But Bianchini gives a very different Account of 
her; which is, that her Axis inclines 75 Degrees 
from a Line ſuppoſed to be drawn perpendicular to 
the Plane of the Ecliptic (by which I ſuppoſe he 
means her own Ecliptic, and not the Earth's) ; and 
that her diusnal Motion is performed in 24 Days and 
8 Hours of our Time; and this will cauſe her Year, 
which is equal to almoſt 225 of our Days, to con- 
tain only ↄ of her Days; and this odd Quarter of a 
Day in Venus will make every fourth Year a Leap 
Year to her, as happens to us on Earth, by the 6 
Hours that our Year contains above 365 Days: And. 
to her the Sun will appear always to go thro' a Sign 
of the Zodiac in little more than 4 of her Day, which 
is equal to 184 of our Days; and in going round the 
Sun, her North Pole conſtantly leans towards the 
zoth Degree of Aquarius. 

Thus, with regard to the abſolute Length of Yenus's 
Year, Bianchini agrees with Caſſini and other Aſtro- 
nomers: but differs widely in other very remarkable 
Particulars, from which ariſe ſo many Advantages, as 
to make that Planet incomparably more fit for its In- 
habitants, than we could poſſibly conceive it to be 
by a quick Rotation on an Axis perpendicular to its 
annual Path. For Venus is to much nearer the Sun 
than our Earth is, that it is well known ſhe muſt 


have twice as much Light and Hcat as our Earth has; 
and 


(19 ] 
and' then, was the Sun always perpendicularly above 
her Equator, we cannot imagine but that her Equa- 
torial Parts muſt be burnt up with Heat, and her 
Polar Parts uninhabitable, by reaſon of the Greatneſs 
of Cold, occaſioned by the Sun-beams being parallel 


to, or making ſo very acute Angles with, the Ho- 


rizon. 1 

But, by ſuch a Motion as Bianchini deſcribes, and 
which J have exactly repreſented in my Orrery, theſe 
Inconveniences are avoided ; for there is no Place in 
Venus but what will have the four Seaſons every 
Year, and the heated Places will have Time to cool; 
becauſe, to any Place over which the Sun paſſes verti- 
cally on any given Day, he will, on the next Day, 
be 26 Degrees from the Vertex thereof, even tho the 
Place be on the Tropic; and it it be on the Equator, 
One Day's Declination will remove him 37 Degrees 
from it. 

I having conſidered in general what the Effects of 
the Sun's quick and great Declination would be in 
Venus, as occaſioned by the great Inclination of her 
Axis, with her flow diurnal and quick annual Mo- 
tion; and finding that her Globe in the Orrery, by 
being not quite an Inch in Diameter, was inſufficient 
for ſolving her Phenomena to any Degree of Exact- 
neſs ; I took the following Method, by which J 
could do it mechanically, to ſerve my Purpoſe. 


ment I drew a black Line, and then meaſuring my 
Parchment round a common Globe of 9 Inches Dia- 
meter, cutting it ſo as when the Ends were a little 
overlapp'd, it would become a Girdle, and ſtick faſt 
on any great Circle of the Globe. Having thus fit- 

R 2 ted 


Along the Middle of a ſtrait narrow Slip of Parch- 


. «us. WS>-< 3 -< « 
of -v 
* 
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ted it, I took it off; and laying it flat on a Table; I 
divided one Side of the black Line into g equal Parts 
for the 9 Days and Quarter of a Day. in Venuss Year; 
and then I ſubdivided each Day into 24. Hours or 
equal Parts, of which the odd Quarter contained 6, 
and ſet the proper Figures to them. The other Side of 
the Line I divided into 12 equal Parts or Signs, and 
each Sign into 30 Degrees: By this means I could 
eaſily (ce, at every Day and Hour in Venus, in what 
Place of the Ecliptic the Sun was: And putting this 
Girdle round the Globe, at an Angle of:75 Degrees to 
the Equator, croſſing it in two oppoſite points, it 
would, by repreſenting Fenus's Ecliptic drawn on her 
Globe, ſerve for the Solution of Problems concern- 
ing her, as the Ecliptic on-our terreſtrial Globe does 
for thoſe relating ro our Earth: For, by bringing the 
Sun's Place, at any Day or Hour, to the braſen Meri- 
dian, I had thereby his Declination for that time; 
which gave me both an eaſy and ſare Way for draw- 
ing the Spiral of the Sun's Motion.over the Body 
of " Vemes on this Globe; and then, by elevating it to 
different Batitudes, L could immediately ſee where 
the Spirals cut the. Horizon in any Latitude; and at 
what Height or Declination they croſs'd the Meridian; 
as by the Hour-Circle I could eaſily perceive the Times 
ob the Sun's Riſing and Setting, and his Amplitudes 
on the Horizon; and I.called that the ficſt Meridian, 
which paſſed thro the Northern Tropic, in the Place 
where a Sun touch'd it at his greateſt North Decli- 
nation; reckoning the Eaſt or Weſt Longitudes on 
the Equator from "that Meridian. But this Meridian 
will only ferve for One Ycar; becauſe, as the odd 


Quarter of a Day in Meas cauſes the Sun to cross 
her 
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ler Equator: 90 Degrees Weſtward of the former 
Place every Year, the Place of the Sun's greateſt De- 
clination at the North Tropic will be in a Meridian 
go Degrees Weſtward of the former alſo. Things 
being thus premis'd in general: I now proceed to give 
as good a Deſcription as I can of the particular Phe- 
nomena in Venus, confining myſelf chiefly to what 
happens in her Northern Hemiſphere ; knowing that 
the ſame muſt happen, mutatis mutandis, in the 
Southern. 

1. Her Axis is inclined 314 Degrees more than the 
Axis of our Earth, and therefore the Variation of 
her Seaſons will be much greater than of ours. 

2. Becauſe her North Pole inclines toward Aqua: 
7145, and ours to Cancer; her Northern Parts will 
have Summer in the Signs where thoſe of our Earth 
have Winter; and vice verſa: 

3. The artificial Day at each of her Poles (con- 4 
taining 44 apparent diurnal Revolutions of the Sun) [i 
will be equal to 1124 natural Days on our Earth. 11 

4. The Sun's greateſt Declination, on each Side of 1 
her Equator, amounts to 75 Degrees: Therefore her 1 

Tropics are only 15 Degrees from her Poles, and her 1 
Polar Circles at the fame Diſtance from her Equator.” 


Conſequently, her Tropics are between her Polar Cir- 1 
cles and Poles, contrary to what thoſe on our Earth | | 
are. | 1 
6. The Sun, in one apparent diurnal Revolution | | | 
from the Equator, and any Meridian where he croſſes 


it, to the ſame Meridian again, changes his Declina- 

tion at leaſt 14 Degrees more on Venus, than on our | 

Earth from the Equinox to the Solſtice. || | 
| =. | 
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6. Let us now fuppoſe an Inhabitant Randing on 
her Notth Poic, where the Sun's Declination is al- 
ways the ſame with his Altitude, and looking toward 
that Point of the Horizon where the firſt Meridian 
(abore-mentioned) cuts it; and let him call that 
Point the South, ſo ſhall he have a Meridian fixt, 
which will determine the other cardinal Points on 
the Horizon; tho, ſtrictly ſpeaking, every Point of 
the Horizon to him is South: Let, for once, let us 
ſuppoſe him to have an horizontal Plane, fixed with 
its South Point in this Meridian, and thence divided 
and numbered like the Horizon of a Globe ” Put a 
moveable Ruler with Sights to turn round the Cen- 
tre of this Plane, for obſerving the Sun's Amplitude 
at Riſing and Setting; and a graduated Quadrant to 
be fixed in the North and South Line, with a move- 
ble Index, for taking the Sun's Altitude, in paſſing over 
the Meridian. The ſame Degree, or Part of a Degree, that 
gives him the Altitude, will alſo give him its Declina- 
tion, and he will have the following Phenomena. 
The Sun will riſe 224 Degrees North of the Eaſt, 
and going on 1127 Degrecs, as meaſured on the ho- 
zontal Plane, he will croſs the Meridian at an Alti- 


tude of 124 Degrees; then, making an intire Revo- 


lution without ſetting, he will croſs it again at an 
Altitude of 485 Degrees: At the next Revolution he 
will croſs it as he culminates, at the Height of 75 
Degrees, being only 15 Degrees trom the Zenith ; 
and thence he will deſcend in the like ſpiral manner, 
croſling the Meridian firſt at an Altitude of 484 De- 
greœes; then, at an Altitude of 124 Degrees, and going 
on thence 112; Degrees he will let 221 Degrees 
North of the W clt, having been 4 Revolutions and 
and Parts of One above the Horizon. 


2 
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7. If the Spectator turns his Inſtrument 224 De- 
edt toward the Eaſt, and then ſuppoſes his Qua- 
drant in the Plane a new Meridian to him; the 
Sun will then riſe due Eaft, and ſet in the North- 
Weſt; and his Declination in the Meridian will not 
be the ſame as before ; for he will firſt croſs it at an 
Altitude of 10 Degrees: next of 46; then, of 748; 
and, at an Hour and an half after, he will come to 
| his greateſt Declination; from which, in his Deſcent, 
he will not croſs the Meridian in the ſame Degrees 
of Altitude, as in aſcending he did. 

8. Now, let the Spectator turn his Inſtrument go 
Degrees ſtill more toward the Eaſt, and the Sun will 
riſe due South; and from thence making a complete 
Revolution, he will croſs the Meridian at an Altitude 
of 37; Degrees; making another Revoluti- a, he will 
croſs it at an Altitude of 70% Degrees; and, going 
on 71 Hours (or 112 Degrees) he comes to his greateſt . 
Declination in the Weſt-North-Weſt: Thence de- 
ſcending, at the End of the third Revolution he 
croſſes the Meridian 58 Degrees high; at the End 
of the fourth he croſſes it in 234 Degrees of Altitude; 
and, going on thence 225 Degrees, or of a Revo- 
lution, he ſets in the North-Eaſt, 

9. If the Spectator will now turn his Inſtrument juſt 
half round, ſhifting his Meridian 180 Degrees, the Sun 
will riſe in the North; and, going on 180 Degrees, or 
half a Revolution, he will croſs the Meridian at an Alti- 


tude of 19 Degrees ; then, making a complete Reyolu- - 1 


tion, he will croſs jt at an Altitude of 55 Degrees ; and, 
going on thence 2925 Degrees he comes to his greateſt . 
Declination in the Eaſt- South-Eaſt ; from which Place | 
he deſcends, croſſing the Meridian in 73+ Degrees of | 
Altitude; and, in the next Revolution, he croſſes the 

7 Meridian: by 
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Meridian at an Altitude of 415 Degrees: At the fourth 
Revolution he croſſes it at an Altitude of 5 Degrees; 
and going on thence 45 Degrees, or 7 of a Revolu- 
tion, he ſets in the South-Weſt. 

10. The Sun being thus for half a Year together 
above each Pole of Venus in its Turn, will cauſe the 
whole Year at her Poles, as well as at the Poles of 
our Earth, to contain only one Day and one Night: 
But there, the Difference between the Heat in Sum- 
mer and Cold in Winter (or of Mid-day and Midnight) 
is greater than betwixt the ſame on any two Places of 
our Earth; becauſe, in Venus, the Sun is for half a 
Year together above the Horizon of one or other of 
the Poles ; and for atleaſt 4 of a Revolution (or about 


— 


16 of our Days) within 20 Degrees of the Zenith: 


and during the other Half of the Year, always below 
the Horizon; and for a conſiderable Part of that Time, 
at leaſt 70 Degrees from it : Whereas at the Poles of 
our Earth, tho' the Sun is for half a Year together 
above the Horizon, yet his Altitude is never more 
than 23+ Degrees above it in Summer, nor his De- 
preſſion greatcr than that Quantity below it in Win- 
ter. When the Sun is in the Equator, he is ſeen in 
the Horizon of both Poles; one Half of his Diſc 


above, and the other below: And deſcending quite 
- below the Horizon of one Pole, he aſcends in a viſi- 
ble Spiral above that” of the other, until he comes 


within 16 Degrees of the Zenith, where he keeps the 
ſame Altitude nearly for ſame time; then deſcends in 
the like ſpiral .manner, -till he gets below the Hori- 
zon, where he continues inviſible for the other Half 


of the Year. This will occaſion to each Pole one 
Spring, one Harveſt, a Summer as long as them both, 


5 and 


: Fu 


„„ 
and one Winter, equal in Length to the other three 
Seaſons, 

The Sun's great Diſtance ' below the Horizon of 
Yenus's Poles, will make her Winters much more un- 
comfortable than at the Poles of our Earth, where 
they have Twilight more than half the Winter · time; 

unleſs ſhe be ſurrounded with an Atmoſphere capable 


of occaſioning a Twilight, at leaſt as long in propor- 


tion to her Winter, as our Twilight is to ours. But 
this can hardly be ſuppos d; becauſe always, when we 
ſce Venus, ſhe appears with the ſame conſtant Serc- 
nity ; and therefore | am. apt to beleive ſhe has a Satel- 
lite, to ſupply, in ſome meaſure, the Abſence of the 
Sun ; ; as our Moon does to our Earth's Poles, for one 
Half of the Winter conſtantly, without ſetting, from 
the firſt to the third Quarter. Tis true, that we are 
inconveniently poſited, with regard to Venus for ſeeing 


or Satellite has its enlighten'd Side toward us, it may 
be too far diſtant to be ſeen, becauſe Yenus is then 


beyond the Sun, and, conſequently, furtheſt from us; 


and when ſhe is betwixt us and the Sun, or there- 
abouts, her full Moon would have its dark Side to us: 
And tho Venus be then neareſt the Earth, yet her 
Satellite could no more be ſeen by us, than we can 
ſee our own Moon at her Conjuntion. When Ve- 
nus is at her greateſt Elongation, we ſhould have only 
one Half of the enlighten d Side of her full Moon 
turn'd towards us; and even then, perhaps, on ac- 
count of its Smallneſs, it may be too far diſtant to 
be ſeen by our Teleſcopes. But of this only by - the- 
bye. 
ir. At the Tropics, the Sun in Summer will con- 
tinue for about 15 of our Weeks together above the 
Horizon 


her Satellite (if ſne has one); becauſe, when her Moon 
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Horizon without ſctting, and as long below it in Win- 
ter without riſing. While he is more than 15 De- 
grees from the Equator, he neither ſets to the Inha- 
bitants of the neareſt Tropic, nor ſets to thoſe of the 
other ; whereas, at our terreſtrial Tropics, he riſes and 
ſets every Day in the Year. But to let us know more 
particularly the Phenomena of Yenus's Tropics, we 
will ſuppoſe the Inhabitant, who has ſeen the above- 
mention'd Appearances at the North Pole, to have 
trayell'd thence along the firſt Meridian 15 Degrees 
to the Northern Tropic, carrying his Engine or In- 
ſtrument along with him; and to have ſet it due 
Notth and South, in the Place where the ſaid Meri- 
dian interſects the Tropic; and as the Meridian of 
every Place is in a great Circle paſling thro' the Zenith 
of the Place and both Poles, he can now be at no 
Loſs how to ſettle his Meridian, and obſerve as well 
the Amplitude and Azimuth, as the Altitude of the 
Sun; who will riſe to him 10 Degrees North of the 


Eaſt, with about one Degree of No.th Declination : 


And going on 100 Degrees (to be meaſurcd on the 
horizontal Plane) he will croſs the Meridian with 
124 Degrees of North Declination, and 277% of Alti- 
tude; then, making an intire Revolution without 
ſetting, he will croſs the Meridian at 48% Degrees of 
Declination, and 63 of Altitude: At the End of the 
next Revolution, he will croſs the Meridian in the 
Zenith at the greateſt Declination; namely, 75 De- 
grees; and thence he deſcends in the like Spiral, 
eroſſing the Meridian at the ſame Altitudes as above, 


till, in his fifth Revolution, he ſets 10 Degtees North 
of the Weſt. 


— 


Degrees Declination, and 33 of Altitude: At the 
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12. Let our Traveller now remove Weſtward on 
the ſame Tropic, to a Meridian 975 Degrees diſtant 
from the firſt ; and there he will have very great Dif- 


ferences of the Riſing, Setting, and Meridian Alti- 


tude of the Sun; which will now riſe to him the 
firſt time, in the South Point of his Horizon, at 12 
o Clock; at 1 o Clock he will be about half a De- 
gree above the Horizon, and will ſet at 2 o Clock: 
So this ſhort artificial- Day in Yenus (which is ſome- 
what longer than two natural Days on our Earth) 
will have no Forenoon at all. The Sun, after con- 
tinuing almoſt 14 of Venuss Hours below the Hori- 
zon, ſuppoſing each diurnal Rotation to be divided 
into 24 Hours, will riſe a little before 4 o'Clock next 
Morning, near the North-Eaſt; and, going on 130 
Degrees, he will then croſs the Meridian with 22 


Degrees of North Declination, and 37 of Altitude : 


Then, going on without ſetting, he again croſſes the 
Meridian at 57 Degrees of Declination, and 72 of 
Altitude; and advàncing forward thence 175 Hours, 
or 2625 Degrees, he comes to his greateſt Declina- 
tion, 75 Degrees to the North of the Eaſt: From 
rhence, completing his Revolution to the Meridian, 
he now croſſes it in 714 Degrees of Declination, 


being ofily 35 Degrees from the Zenith: At the 


next "Revolution he croſſes the Meridian with 384 


next, which is the fourth Revolution, he croſſes the 
Meridian with 14 Degree of Declination, and 16+ De- 


grees of Altitude; and then goes on 65 Degrees, and 
ſets near the Weſt South-Weſt. 


13. Suppoſe now that our Traveller removes ſtill 
further Weſtward, on the ſame Tropic, to a Meri- 
S 2 dian 
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dian 105 Degrees diſtant from this his ſecond Station; 
and then the Sun will firſt riſe to him in the South: 
Eaſt about 9 o'Clock ;. and going on thence 45 De- 
grees, he will croſs the Meridian with 6 Degrees of 
South Declination, and 9 of Altitude, at 12: "About 
2 o'Clock he will be a Degree higher; ; and, thence 
deſcending, he will ſet near the Notth Weſt a little 
before 9 O Clock: So the Afternoon of this Day 
is almoſt 6 Hours (about 6 natural Days with us) 
longer than the Forenoon ; and its Night is but little 
more than 3 Hours long: For the Sun, after going 
a little below tlie Horizon, tiſes in the North Point 
thereof; and, making half a Revolution, he ctoſſes 
the Meridian with 33 Degrees of Declination, and 
48 of Altitude; thence, making a whole Revolution, 
he croſſes the Meridian at 66 Degrees of Declination, 
and 81 of Altitude : At the next Revolution his De- 
clination is 63 Degrees (having paſled the greateſt 14. 
Hours before): At the next, it is 28 Degrees of Decli- 
nation; and, going on thence about 146 Degrees, he ſets. 
North-W cſt-by-North, about half an Hour afrer 9 o 
Clock; and continues invilible till 3 Quarters paſt 5: 
in the next Morning, when he riſes about 4 Degrecs 
North of the Eaſt; and, going thence forward 94 
Degrees, he croſſes the Meridian about 5 Degrecs Al- 
titude, and 10 of South Declination, having kept 
the lame Altitude very nearly for three Hours; 
then deſcending, he ſets in the South South. Weſt, 
about half an Hour paſt 1 o' Clock; which makes 
the Afternoon 5 Hours and about 12 Minutes ſhorter 
than the Forenoon of the ſame Day. The Sun now 
ſets for about 15 of our Wecks to Yenus's Northern 
Tropic, and riſcs to the Southern; in which the 


Phenomena 
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Phenomena are the ſame: Each Tropic having the 
four Seaſons once every Ycar; the Winters being 
longer than the Summers, tho not quite ſo long, in 
proportion, as at the Poles. 

14. Having ſaid ſo much concerning the North 
Pole and Tropic, proceed we now to ſtation our In- 
habitant in a Place of 45 Degrees of North Latitude, 


where the firſt Meridian cuts the Parallel, and he will 


have the following Phenomena. 
The Sun will riſe 43 Degrees Eaſt of the South, 


a little before. 9 o Clock; and, aſcending very 


quickly, he will, in little more than 3 Hours, croſs 


the Meridian at an Altitude of 19 Degrees, with 26 
Degrees of South Declination ; then going on 62 
Degrees, he will ſet near the Weſt-South-Weſt about 


s O' Clock in the Afternoon; by which means it is 


almoſt two Hours longer than the Fore-noon ; each 


Hour in Yenus being equal in Length to 24 Hours 


Day the Sun will riſe 3 Degrees North of the Eaſt, 
about half an Hour paſt 5 O Clock in the Morning, 


and will croſs the Meridian with 122 Degrees of 
North Declination, and 572 of Altitude; and will ſer 

in the North-Weſt-by-Weſt, about half an Hour paſt 
7 © Clock: So that the Afternoon will be 2 Houts 


longer than the Forenoon. The next Day the Sun riles 
53 Degrees North of the Eaſt, about 3 of Clock; and 
will croſs the Meridian 34 Degrees North of the Zenith; 


or with 86+ Degrees of North Altitude, and 485 of 


Declination : Then he goes round without Setting; 


and croſſes the Meridian 30 Degrees North of the- 


Zenith, where he comes to his greateſt Declination ; 


from which he returns in the like Spiral toward the 


and 20 Minutes of our terreſtrial Time. The next: 
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Equator, and beyond it; but will not riſe and ſet at 
the ſame Hours as before : For, having made a Revo- 
lution without Setting, in the next he ſets 53 De- 
grees North of the Weſt, about 9 Oo Clock: Next 
Morning he riſes in the North - Eaſt-by-Eaſt, about 
half an Hour paſt 4 0 Clock; croſſes the Meridian 
with 125 Degrees of Declination, and ſets 3 Degrees 
North of the Weſt, about halfan Hour paſt 6 ; and now 
the Forenoon is 2 Hours longer than the Afternoon. 
The next Day the Sun riſes about 7 of Clock, 62 
Degrees Eaſt of the South; paſſes over the Meridian 
at an Altitude of 19 Degrees, with 26 Degrees of 
South Declination ; and (ſets a little after 3 0 Clock; 
which makes the Forenoon to be about 2 Hours at 
leaſt longer than the Afternoon : And now the Sun 
will continue. below the Horizon at leaſt 12 of our 

Weeks without riſing to this Inhabitant of Venus. 
15. In this Place of Venus the Hour and Am- 
plitude of the Sun's Riſing, for one Half of the Year, 
are the ſame with thoſe of his Setting in the other 
Half; which will alſo happen in all Places under the 
firſt Meridian, where he riſes and ſets: But, if our 
SpeQator pleaſes to remove along the Parallel of 45 
Degrees Latitude, Eaſtward 142 Degrees, the Phæ- 
nomena of Things will then be very different to him; 
for the Sun once from riſing in the North-Eaſt-by- 
Eaſt, will paſs over the Meridian with 35 Degrees of 
North Declination, and ſet due North; which will 
make the Aſternoon ſomewhat above four Hours 
longer than the Forenoon; and the next Morning 
the Sun will riſe at 2 o Clock, 214 Degrees Eaſt of 
the North, or about the Notth-North-Eaſt. As to 
what would happen. on the other Days concerning 
7 the 
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the Sun's Riſt ing and, I ſhall not take any further 
Notice of it; but, if the Inhabitant will travel Eaſt- 
ward 37+ Degrees, ſtill upon the ſame Parallel of 
Latitude, he will ſee the Sun, at making his firſt 
Appearance from the Southern Tropic, riſe duc 
South at 12 o Clock; and. getting about half a De- 
gree above the Horizon, when he has gone forward 
about 9 Degrees, he will then deſcend, and ſet about 
a- Quarter after 1: So there is only an Hour and a 
Quarter in the firſt Day of the Sun's Appearance ; and 
the ſecond Day will be 11 Hours long ; but the third 
Day will be about 87 Hours long ; for the Sun will 
make 3 Revolutions and ſomewhat more than an 
half without ſetting: The fourth Day will be 
11 Hours long; and the fifth will only contain an 


Hour and a Quarter; for the Sun will riſe about 18 


Degrees Eaſt of the South, and ſet in the South 


Point of the Horizon. 
16. We will now ſuppoſe that the Spectator has 


travelled from 45 Degrees of North Latitude, to the 


Equator, and has a Mind to take a Tour round the 
ſame, becauſe the Phenomena will be very different 
in different Parts thereof; tho the Sun will riſe and 


ſet to every Part of it, in every apparent Revolution; 


but we ſhall only conſider in general what happens 
at two Places thereof: The firit Place ſhall. be that, 
where the firſt Meridian croſſes the Equator; and the 


ſecond, a Place 11242 Degrees Weſtward of the fill. 
To each of theſe Places the Sun will always riſe at 6 

and ſet at 6, tho ſometimes his Meridian Altitude may 
be 11 Degrees more or leſs than his Midnight Depref- 


lion ; and in other Places the Difference will amount 


to 15 or 16 Degrees; ſo that, if the diurnal and 
nocturnal 
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E 
nocturnal Spirals of the Sun's Motion on the Body 
of this Planet were meaſured, the one would very 
much exceed the other. To the firſt of theſe two 
Places the Sun will riſe 74 Degrees South of the Eaſt 
in coming from the Southern Tropic, and ſet 614 
South of the Weſt, having been 22 Degrees high at 
Mid-day, and will be; 24 depreſs d below the Horizon 
at Midnight. The next Day he will riſe 44 Pegrees 
South of the Eaſt, and ſet 26 Degrees South of the 
Weſt; having been 55 Degrees high at Noon, and 
will be 745 depreſs'd at Midnight. The third Day he 
will riſe 72 Degrees South of the Eaſt; and croſſing 
the Equator at halt an Hour after 10 o' Clock, he 
will, in 7 Hours after, ſet 12 Degrees North of the 
Weſt ; and fo proceed, changing his riſing and ſet- 
ting Amplitude every Pay, in advancing toward the 
Northern 'Tropic, till he reaches it; . and then his 
ſetting Amplitude, in going from it, will be the ſame 
as his riſing Amplitude in coming toward ir. In the 
ſecond Place, all I ſhall take notice of, is, that 
the Sun, in coming from the Southern to the 
Northern Tropic, will croſs the Equator at 9 o'Clock 
at Night; and, in going from the Northern to the 
Southern Tropic, he will croſs the Equator at Mid- 
day. | 
17. At the Equator the Sun's Rays will be as ob- 
lique, when his Declination is greateſt, as they are at 
London, when he touches the Tropic of Capricorn in 
December; becauſe the Tropics of Venus are as far from 
each Side of her Equator, as the Tropic of Capricorn is 
from the Parallel of London on our Earth: Therefore, 
at Venuss Equator, there will be two Winters, two 
Springs, two Summers, and two Autumns, every 
Year : 
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Year: And becauſe the Sun ſtays for ſome time near 
the Tropics, and paſſes ſo quickly over the Equator, 
every Winter there will be about twice as long as 
Summer: Bur, becaufe of the quick Return of Sum- 
mers, and the general Heat on the Body of Venus, 
the Winters there will be very mild; and fo will 
make the Equator, and all. Places thereabouts, very 
temperate, and fit for Habitation. 

18. Thoſe Parts of Venus which lie between the 


Poles and Tropics, and between the Tropics and po- 


lar Circles, and alſo between the Polar Circles and 
Equator, will more or leſs participate of the Pheno- 
mena of theſe Circles, as they are more or leſs diſtant 
from them. 

de 19. The Places of the Equinoxes and Solſtices on 
the Body of Venus go backward, or from Eaſt toward 
the Weſt, 90 Degrees every Year, This is not occa- 
ſioned by any Mutation of her Axis from its Paral- 
leliſm ; but by the Sun's being a Quarter of a Day 
later in — the Equator every Year, than on the 
Year before; — therefore he will croſs it in a Place 
go Degrees Weſtward of the former every Year : So that 
to any Place where he crofles the Equator at Noon, 


he will, on the Return of that Day at Noon in the 
next Year, be almoſt 10-Degrees South of the Equator, 


and will croſs it at 6 in the Evening; ſuppoſing the 
Year to begin when the Sun is on the Equator, in paſſing 
from the Southern Tropic to the Northern. Hence, 
tho the Spiral, in which the Sun's apparent Motion 
is performed, be of the ſame Sort eyery Year, yet 
it will not be the very ſame; becauſe the Sun will 
paſs vertically over all the ſame Places but once in 
way four Years: And, in the above Deſcription, I 

— 1 have. 
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J felt a Sort of Chilneſs when I heard the Sound; 
becauſe I had a conſtant Thought, that if ever I was 
bit, my Life was at an End. Without Stop I tore 


up the Stones, reſolving to ſlay my Murderer : At 
laſt I found him, cruſh'd his Head to Pieces with a 


Stone, took him up in my left Hand, and ran to my 
Quarters, ſucking the Wound on my right Hand as 1 
went, and ſpitting out the Poiſon. 

This kept it eaſy ; but my Tongue and my Lips 
became ſtiff and numb, as if they had been froze: So 
getting quickly home — © I am bit with a Rattle- 
* ſnake, and there lies my Murderer!” cating him 
down on the Threſhold. 

All Hands were aloft in a Minute ; ſome for one 
Thing, ſome another, as they had ſcen or known in 
the like Affair; and none ſeem'd leſs concern'd than 
myſelf, as I thought by their Actions. 

The firſt Thing applied was a Fowl; his Belly ript 
up, and put on my Hand alive, like a Gantlet, and 
there tied faſt. This drew out ſome of the Poiſon ; 
for immediately he ſwell'd, grew black, and ſtunk. 

I kept my Elbow bent, and my Fingers up, to keep 
the Poiſon from my Arm. — Thus I walked about, 
and ſet ſome of the Company to make a Fire on the 
Green; for, as it fell out, there were 7 or 8 People 
there more than our Family. It was done quickly, 
and there we burnt the Snake. 

Another Hand this while had got ſome Turmerick. 
This we bruiſed well, Tops and Roots; ſo made a 


Plaiſter, and bound it round my Arm, to keep the 


Poiſon in the Hand: But Night came on, or elſe, I 
believe, it had never gone further than the Hand; for 
this kept the Arm ſecure, till Midnight, or paſt. 

Nor 
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cold and numb, but did not (well very much; but 
now puft up on a ſudden, and grew furious; fo I ſlit 
my Fingers with a Razor, and this gave ſome Eaſe. 
I alſo lit my Hand on the Back, and cupp'd it, and 
drew out a Quart or more of ugly poiſony ſlimy Stuff. 
But my Arm ſwelled for all we could do: Then I 
got it tied ſo faſt, that all Communication might be 


Feeling ; yet would it work, jump, writhe and twiſt 
like a Snake in the Skin, and change Colours, and 
be ſpotted ; and they would move to and fro upon 
the Arm, which grew painful in the Bone. 

Thus was it ty'd two Days, and all Things applied 
that could be got or thought on. At laſt, the Aſhes 
of white Aſh-Bark, and Vinegar, made into a Plaiſter, 
and laid to the Bite, drew out the Poiſon apace. 

My Tongue and Lips ſwelled that Night, but were 
not very painful, occaſton'd only, I ſuppoſe, by ſuck- 
ing the Wound. The Swelling of my Arm being 
ſunk, till it was at leaſt half gone, we then untied it; 
but, in two Hours, all my right Side was turned 
black, yet ſwell'd but little; nor was there any Pain 
went along with that Change of Colour. I bled at 
the Mouth ſoon after, and io continued ſpitting 
Blood and. feycriſh four Days. 

The Pain raged ſtill in the Arm, and the Fever 
more violent; and by turns I was delirious for an 
Hour or two. This happen'd 3 or 4 times; and, 9 
Days being over, the Fever abated, and I began to 
mend; but my Hand and Arm were ſpotted like a 
Snake, and continued ſo all Summer, | 


In 


Nor all this while had I much Pain: My Hand grew 


ſtopped with the Body, that it ſeem'd almoſt void of 


4. 


— 6363 


- * 
— - — ca - - — = . 0 . 2 — — 2 3 - der oo - — * 4 
. — Ant ow 2 — — — 4 — ——— a — _ 
— B — — — — — 
* _ 


— 
wy” — —— — 
— 2 

3 


* + — " -- 
s 2 « * * * a, 


1.46“ 

and ſooccaſion remarkable Differences of the Lengths 
of Day and Night, in the ſame Revolutions, to 
Places under the ſame Parallels of Latitude; a whole 
Volume might be wrote in the Deſcription, if the 
Author would deſcend to Particulars. MET 


VII. 4 Machine for ſounding the Sea ar any 
Depth, or in any Part, invented by Major 
Wm. Cock in the Year 1738. in a Poyage 
Zo Georgia. 


Preſented April 10. 
1746. 


wherein 


AAAA repreſent a Trunk of Timber, with a ſquare 
Hollow, thro' the Centre of which paſſes the ſquare 
Piece of Timber BB. 3 

A Groove on each Side, in which are placed the two 

Pieces of Iron CC; the Foot of each reſting on the 

Pins DD, that paſs thro' the Trunk ; the upper 

Part of the Irons are hooked to an iron Pin at E, 

which paſſes thro' the ſquare Piece BB; which 

Piece is hollowed between Hand H, for the Hooks 

of the Irons CC to paſs up and down. 


exhibited in Tas. II. Fig. 1. 


Irons CC ſink the Trunk to &, which unhooks them 
at E; whereupon they fall off, and leave the Trunk 
at Liberty to float or riſe up again to the Surface. 

A Machine of theſe Dimenſions, loaded with an 


iron Ball, F, of 12 Pounds Weight, being let down 
in 


HE Draught of this Machine is 


When the Weight F touches the Ground, the two 
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In Water 100 Fathoms deep, will go down to the 
Bottom, and the Trunk will retutn in one Minute an 


three Seconds. | | 


VIII. A Letter from Mr. J. Breintal to Mr. 


Peter Collinſon, F. R. S. containing an 


Account of what he felt after being bit by 
a Rattle-Snake. 


| Philadelphia, Feb. 10. 1746. 
Read April 10. NAM much obliged to you for your kind 
* Letter; but you injoin me a ſad Task. 

' You muſt know then, that, on the 2d of laſt May in 
the Afternoon, I took a Turn down to the River; 
and meeting there ſome Company, we tarried about 
two Hours. 

I hearing a Bell upon the Top of a ſteep Hill, 
which I knew to be the Cows of the People where I 
then quarter'd, and thinking to drive them home, it 
being almoſt in a ſtrait Line thither, went right up the 
Hill; and as it was ſtony, ſometimes I was ready to 
fall, ſo ſaved myſelf by my Hands, and got ſafe very 
near the Top; where either my Foot ſlipt, or the 
Stone under it gave Way, and brought me down upon 


myſelf; and, I ſuppoſe, the Snake lay on the oppoſite 
Side, and might be offended by ſome Motion of the 
Stone, ſo bit my Hand in an Inſtant, without any 


ſounded his Rattles, 


my Knees, - I laid my Hand on a broad Stone to ſtay 


Warning or Sight; then ſlid under the Stones, and 
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have only ſhewn what will happen in general, for 
one Year; having only drawn the Spiral of the Sun's 
Motion for that Time: And if a Spectator, on any 
Parallel of Latitude, ſhould want to ſee the ſame 
Appearances of the Sun's Riſing and Setting every 
Year, and, conſequently, to have the particular Days 
thereof to be till of the ſame Length with thoſe of 
the Year, he muſt travel Weſtward every Year 90 
Degrees on the ſame Parallel. 

20. The Inhabitants of Venus will be very careful | in 
adding a Day to ſome particular Part of every fourth 
Year, to keep ſtill the ſame Seaſons to the ſame 
Times; becauſe, as the great annual Change of the 
Equinoxes and Solſtices will ſhift the Seaſons forward 
a Quarter of a Day every Year, they would, in 36 
Years, ſhift the Seaſons forward thro' all the Days of 
the Year: But, by this intercalary Day, every fourth 
Year will be a Leap-Year; which will bring her Time 
to an even Reckoning, and keep her Calendar right. 

21, The great Change of the Sun's Declination 
every Day, which cauſes his Altitude, at Noon, or 
any other Hour, and his Amplitude at Riſing and 
Setting, to be fo very different in Places lyiug under 
the ſame Parallels of Latitude, will be of one ſingu- 
lar Uſe in Venus, the like whereof we ſhall never 
enjoy on the Earth; and that is no leſs. than the giv- 
ing a ſarc and eaſy Method of finding the Longitude. 
For, ſuppoſe to one Place, at Noon, the Sun's De- 
clination is 30 Degrees, and to another Place it is, 
only 20 Degrees 35 Minutes at Noon, in the ſame 
revolutional Spiral, going from the Equator toward 
the Northern Tropic; the Difference of theſe two 
Declinations 1s 9 Degrees 25 Minutes : In the fame 

Spiral 
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Spiral from the Equator, where any Meridian eroſſes 


it, to the ſame Meridian again, the Declination 
changes from nothing to 37 Degrees 21 Minutes; 
and the Sun has gone 38 Degrees 55 Minutes in the 
Ecliptic. Theſe Things being known, the Propor- 
tion will be thus; As 75 Degrecs, the greateſt De- 


clination, is to the Sun's” Motion in that Time, 


which is 3 Signs, equal to 225 Revolutions round 
Venus ; fo is 9 Degrees 25 Minutes (the Difference 
of Declination at two given Places) to 9 Degrees 44 
Minutes, which is a fourth Part of a Revolution; and 
therefore the one Place is a fourth Part of a Circle, 
or go Degrees of Longitude diſtant from the other: 
And, as the Declination was advancing from the Equa- 
tor toward the Northern Tropic, the Place, in whoſe 
Meridian it was 20 Degrees 35 Minutes, is Eaſtward 
from the Place in whoſe Meridian it was 30 Degrees, 
ſuppoſing them both to be in the Northern Hemi- 
ſphere. i 

I ſhould be very glad to fee this Deſcription ex- 
amined into, and put 'in a better Form, by ſome 
whoſe Abilities -are much greater than mine: And 
altho it ſeeins ſtrange, at the firſt View, that the great 
Inclination of Venuss Axis, with her flow diurnal 
and quick annual Motion, ſhould make ſuch mighty 
Differences of her Phenomena from the Earth's ; yet 
I verily believe, that, was the Spiral of the Sun's 
Motion for four Years, which would contain 37 Re- 


volutions, nicely drawn on a large Globe, and the 


Times mentioned in which the Sun would rife and 
ſet, with his different Amplitudes, Altitudes, and 
Declinations, where the Effects thereof would differ 
conſiderably in many particular Parts of each Spiral; 

1 and 


* ü 2 — o 
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In the Fall my Arm ſwell'd, gather'd, and burſt; 
fo away went the Poiſon, Spots and all; Heaven be 

thanked for ridding me from ſuch a curſed Adverſary ! 
But the moſt ſurpriſing and tormenting were my 
Dreams; for, in all Sickneſſes before, if I could but 
ſleep and dream, I was happy ſo long; being ever in 
ſome pleaſing Scenes of Heaven, Earth, or Air: On 
the contrary, now if I flept, fo ſure I dreamed of 
horrid Places, on Earth only; and very often rolling 
among old Logs. Sometimes I was a white Oak 
cut in Pieces; and frequently my Feet would be 
growing into two Hickeries. This caft a ſort of Damp 
upon my waking Thoughts, to find my ſleeping Hours 

diſturbed with the Operation of that horrid Poiſon. 
Thus have I ſent you a Narrative of what happened 


on the fatal Bite, without any Poliſh, with a Deſign 
only to be underſtood by you. 


IX. A Letter from R. Badcock, Ei; to Mr. 


Jy 


Henry Baker, F. R. S. containing ſome Mi- 
croſcopical Obſervations on the Farina fœcun- 


dans, tbe Holyoak and the Paſſion-Flower. 


STIR, Kenſington, Nov. 6. 1743. 

Read April 10. Few Days ago I return d from Nich- 
1746. YN m10nd; and, looking on the Adver- 
tiſer, ſaw a Book publiſh'd by Mr. Needham *, Part 
of which contain'd Obſeryations on the Farina fe- 
eundans. As I before had (while at Richmond) made 
ſome myſelf, Limmediately examin'd the Book, and 
find 


2 New Microſcopical Diſcoveries, Se. Lond. 1745. 89, 
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find many of my Experiments ſo different from his, and 
ſome that have altogether eſcaped him, that, I flatter 
myſelf, mine will not be unacceptable ; which has 
occaſion'd my troubling you with this. I have like- 
wiſe made ſome Experiments on that of the Paſſion- 
Flower; which differing very much, I ſhall take the 
Liberty to wait on you with next Tuęſday. In the 
mean time I am, 
. | S 1 R, 


Your moſt obedient humble Servant, 
R. Badcock. 


Experiments and Obſervations on the Farina of 
the Hollyhock. 


PHE firſt Experiment I made, was gathering the 
Zud of a Hollyhock ſo young, that the Petala were 


not yet form'd ; and ſtripping off the Calix, nothing 


appeared, but the Apices cloſe to the Stylus (for the 
Stamina were not yet perceptible) : Theſe Apzces ap- 
peared to me to be a kind of Bag; and I could 

plainly pefccive a Seam (if I may ſo call it) run 
down the middle of it. This occaſion'd me to take 
a fine Needle, and carefully open them ; which I did, 
and found each full of Farina, which ſeem'd to lie 
very regular. This determined me to take notice of the 
Courſe of the Farina in each Flower, and I obſeryed 
the following Particulars : 


Auguſt 24. 1 took notice of a Flower juſt going to 
blow, and tne Petala appeared; the Farina was 
then juſt burſt from its Apices. The Time of theſe 
U burſting 


| 
1 
| 
| 
' 
| 
| 
| 
j 
' 
4 
: 
| 
4 


pe 8 * — 
— p 2 . * Pn 
* — — . oo N 
— 
* 


Py +” —_— 


— — 


[ x52 ] 


burſting is as ſoon as ſoon as ever the Petala blow 
out enough to be affeted by the Sun. 

25. The Flower opened more, and the Farina ap- 
peared ſo thick on the Outſide of the Apices, that 
they ſeem'd quite coverd from Sight, without a 

very narrow InſpeQtion. "pe: 

26. The Farina began to decreaſe viſibly, and con- 
tinued to do (o till the 

27. When I perceived ſome red curled Stamina, 

without any Apzces, puſhing themſelves out at the 

Top thro' the others. Theſe were, within their 

Bend, thick ſet with a kind of Hairs (a), and in 

their Paſſage took a good Quantity of Farina with 

them, which remain'd a Day longer than that 
which was contained in the Apzces. I could not 
obſerve the Farina to fall on any particular Part of 
the Flower, but ſeem'd rather ro be diſperſed. 

When theſe red Stamina appear, the Farina is go- 

ing, and the Apzces, which contain'd it, dead. 


The Flower was kept till it wither'd, and the $zy/us, 
Cc. cut off; but in neither Experiment was there 
found any Difference, after a Month's keeping the 
Farina, except in the Colour, which was deeper. 
Cutting off the Szy/us, () Cc. may have a con- 
ſiderable Effect upon the Seed, but ſeems to have but 
little on the Flower: For, tho' it was cut off as ſoon as 
| poſſible, 


— — uw. 


(a) I cannot obſerve any thing in this Flower, unleſs it be theſe, 
that deſerve the Name of Papil/z : Tho? the firſt Magnifier could 
ſhew nothing ſatisfactory as to this Point. 

(0 This Experiment I have now in Hand; and if any thing par- 
ticular diſcovers itſelf, you ſhall know it, with its regular and daily 
Alterations: | 
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poſſible, yet the Flower blew out the ſame as if no- 
thing had happen d, till about the Time that the Fa- 
rina might — ſuppoſed to act; then the Petala began 
to look black next the Stylus, and dropp'd off a Day 
ſooner than the regular blowing Flower. 

Not having an Opportunity of purſuing this further, 
for want of Flowers and warm Weather, I applied 
myſelf to the Experiments of Mr. Needham, men- 
tioned p. 74. I bruſh'd off ſome dry Farina, and, 
putting Thames-W ater to it, found it would not burſt, 
under the Space of 7 or 8 Minutes, and not till they 
are ſoak d in the Liquid: For, at the Time of acting, 
they ſeldom or ever lie one upon another, but 
float off, till they are clear of all Incumbrances. 
But I obſerved one Particular, which ſeems intirely 
to have eſcaped Mr. Needham, which was, That, on 
the Application of Water, they inftantly emit a pel- 
lacid kind. of Mattcr (much thinner than that at 
burſting) thro' their capillary Prickles, with which 
they are thick ſet. Upon the Application of Briſtol 
Water they are found to burſt much ſooner, and 
with leſs Emiſſion. In Vinegar they ſcarce ever burſt; 
at leaſt, if they attempt it, are inſtantly ſtopp'd by 
the Sharpneſs of the Liquor. I don't find Vinegar to 
have any other Effect than this. 

In making my Experiments on a freſh-blown Holly- 
hock, I obſerved a Luſus Nature of two Globules 
quite ſmooth and ſhining (contrary ro their Nature, 


which is rough): One of theſe ated very ſoon, the 
other not at all. The whole Farina ſeem to me to 


have a ſtrong Suction; for I was obliged, in the Space 
of ten Minutes, to apply Water three times, in order 
for them to have enough to act in; and I obſerve, 
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that they burſt with a greater Force, and throw out a 


much larger Pulp, when thrown into a Depth of 
Water. 


Tho'I have been often obliged. to ſupply them with 
Water, yet I find the greateſt Number always act with 
the firſt Water. I have often ſeen a Globule, tho it 
has been burſt on one Side before, yet has burſt a ſe- 
cond time on the oppoſite. Which ſeems to me as 
if the firſt Aperture was inſtantly cloſed, fo as not to 
emit again : For I have made it an Obſeryation, that 
tho' the Pulp is never thrown out at the ſame Place 
a ſecond time, yet the Globule, before it has done 
acting, ſhall have had fo many Burſts, as to look like 
a Picture of a Bomb-Shel], with its various Diſcharges 
before the Separation of its Parts. 


P. F. This is all I have been able to learn; but if 
any thing more falls under my Obſeryation, you 
may depend on receiving an Account. 


Experiments and Obſervations on the F arina foe- 
cundans of the Paſſion- Flower. 
THE Paſſion Flower I look upon to be the fitteſt 
Flower for Experiments on the Farina, of any. 
Firſt, as it is large, and long in Bloom: Secondly, as 
the Flower by its Nature preſerves itſelf and its |} 
rina from Injury : For, no ſooner is the Sun off of 
the Flower, but it gradually cloſes up as the Sun de- 
clines, till the Petala are fo cloſe, as not to admit 
any but very violent Showers. This, with the Diſ- 


poſition of the Farina, which is on the Inſide of its 


Apex, when the Flower is cloſed, likewiſe preſerves 
h 1 
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it from Wind. Add to this the infinite Quantity of 
Farina, which may be taken off (from the Largeneſs 
of its Apex) without any Force, Damage to the 
Flower, or itſelf. To this likewiſe we may add, that, 
after a Night's keeping gather'd, the Farina has the 
ſame Effect and Action in the Morning, as it had 
when freſh-gather'd: Which Quality no other Farina 
has. See Needham, page 77. 

The Farina of the Paſlion-Flower appears (by Mr. 
Cuf/*s double reflecting Microſcope) Magr. 6, 5, 4, to be 
a ſmooth round Globule, of a pretty full Yellow, like 
the Appearance N“. 1. which we ſuppoſe the Area of 
the Microſcope. Theſe Globules, on being more 
magnify'd, are found to have ſome three Circles (as 
N. 2.) others two, others none. Among theſe I have 
found a conſiderable Number quite white, as at- 
tempted to be ſhewn in Tas. II. Fig. 2. N'. 1.; but 
I never obſery'd theſe act. When the Globules N. 2. 
come to be magnify d with the firſt or ſecond Magnifier, 
they appear indented, exactly like N“. 3. All the co- 
lour'd ones, tho' differently mark'd, yet all act alike. I 
obſerve that theſe act in a much leſs Space of Time than 
thoſe of the Hollyhock, which are ten Minutes, tho' 
freſh; whereas theſe act inſtantly, tho kept for 24 
Hours (a): Neither have theſe any Suction or con- 
vulſive Motion; acting intirely ſtil], and in the firſt 
Water. Attempting to apply them to the opaque 
Microſcope after their Action, they ſtuck round the 


Point like wet Skins: But one Thing I obſerve, that 
| they 


2 
—üͤ—ü— — 


(a) J have ſince had a Flower lay in a Window. from Friday 
Morning till Monday, and the Farina has acted very briskly. 
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they burſt but once, throwing out all their pelluci 
Matter, which is yellow, at the firſt Diſcharge. They 
at no otherwiſe in Oil, but by emitting a Matter 
much thinner than that at burſting : But, having lain 
in Oil for a Minute, and put from thence into Wa- 
ter, they act inſtantly, and with a ſeeming additional 
Force. Being put into Malt-Spirits, they exhibit a 
very agreeable Appearance: All thoſe which emit, 
as in Oil, lie dead and till ; but thoſe which neither 
burſt nor emit, are thrown into ſo violent an Agi- 
tation, that they appear like Animalcules ; ſome- 
times joining ten or a dozen together ; on a ſud- 
den, an imperceptible Force ſhall throw a Globule, 
ſometimes (two or three) three Parts over the Area 
of the Microſcope; often two Globules ſhall be 
whirl'd round with incredible Swiftneſs, for the Space 
of near a Minute, then ſeparated by the ſame imper- 
ceptible Swiftneſs, fly each a different Way. They 
will act thus, till the Liquor may be ſuppoſed to dry up, 
when ſupplying them with Liquor, will regain their 
Motion ; and tho' you put Liquor often to them, yet 
every time will give them that Swiftneſs. Upon 
applying the Magnifyer, N'. 2. I find it is the white 
unacting Globules that do thus, and imagine that they 
riſe with that Spirit which evaporates; and their not 
being volatile occaſions them to ſtop at Top, and con- 
tinue this Motion as long as the Liquid has any Eva- 
poration; for I oblerve, after a certain time, they lie 
like the others which have acted. In this Liquid they 
burſt, in ſuch a manner, as that the Places from whence 
they burſt are perceptible (See Tas. II. Fig. 2, 
N'. 5), and the Pieces broke off very plain. The 
Way I obtain'd a Sight of this, was to let the Glo- 
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bules dry after their Action, on the Glaſs, Some 
burſt ſo fierce as to break off a Piece, as Ne. 5.; 
others can ſcarce be ſeen to have any Alteration : 
Yet no Magnifier will go ſo far as to ſhew the Mat- 


ter thrown from them, any otherwiſe than as a yel- 
lowiſh Water. 


Upon applying Aqua fortis to this Farina, the 
Shape and. Marks are inſtantly changed to thoſe 
mark d in Tas. II. Fig. 2. N'. 4.; whereas, on the 
Hollyhock, lit has no other Effect than burning up their 
capillary Prickles. 

The Lilium flore reflexo of Mr. Needham 1 have 
never ſeen; thoſe kind of Flower having been a long 
time out of Bloom; but, as to this of the Paſſion- 
Flower, what is placed on the Top of the Piſtil, the 
deepeſt Magnifier will not ſhew perfect: And tho' I 
have endeavour'd all poſſible means, could never ob- 
tain any thing ſatisfactory; ſo that I muſt freely own 
either my Misfortune or my Ignorance. On the Piſtil 
of the Stockjnly Flower there are very plain to be 
ſeen ſome kind of capillary Tubes on its Top; but 
then they appear to ſtand thus O, without any Aper- 
ture, as deſcribed by Mr. Needham. Whether theſe 
may have their Pores, or not, Iam not able to ſay. 
I ſhall continue making Obſervations on this Part of 
the Flowers which may fall under my Inſpection, and 
hope ſoon to be ſatisfy d in this Point: But, as to 
his Opinion of the Action of the Farina, I cannot, 
at preſent, grant it any other active Power than 
Suction ; for had there been any inward Mechaniſm, 
the various Experiments I have try'd muſt have ſhewn 
it in ſome Shape or other; whereas thoſe who have 
| the 
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the greateſt Motion before Action, I can only ob: 
ſerve to ſwell, and look larger, on the almoſt imme- 


diate Application of Water. 


X. Part of two Letters from the Rev. Henry 
Miles, D. D. & F. R. S. 10 Mr. Henry 
Ba ker, F. R. S. containing 28 Electrical 
Obſervations. 


L 
Dear Sir, * * * 
oo April 17. N my making uſe of one of my 


Boxes fill'd with Pitch, Wax, Cc. 
for the Perſon to be clefrify'd to ſtand upon, after 
uſing it a little while ſucceſsfully, I got the Man who 
aſſiſted to wipe the Surface of the Pitch, c. with a 
dry clean Cloth, ſuſpecting, from the Place it had 
ſtood in, ſome Dampneſs might lodge thereon. This 
being done, for my Satisfaction I ſet up the Box on 
one Side, and held a Thread of Trial at a proper Di- 
ſtance, and found it to attract and repel the ſame: 
But, on ſetting it down, and ſtanding upon it, by no 
means could it be made appear that I was electrify d, 

or any other Perſon who ſtood thereon afterwards. 

I thereupon took another Box of the ſame ſort, but 
made uſe of it without wiping it, and it performed 
well. This I haye not yet repeated, but intend to 
do it. | 


* In 


[ 259 ) 

In a Pint-Bottle of Flint-Glaſs I have ſome ſmall 
Pieces of braſs Leaf, and the Bottle hermetically 
ſcaled. Upon trying whether the excited Tube would 
much affect the ſaid Leaf, I was at firſt diſappointed 
in my Expectations; for tho the Tube was ſo well ex- 
Cited, as that, upon bringing it near the Bottle, ſtrong 
and loud Snaps were given, there was hardly any 
ſenſible Motion in the braſs Leaf, till 1 thought of 
warming the Bottle at the Fire; and then there was 
a conſiderable one, tho' not what I expected before I 
made any Trial. But I ſuſpe& the Bottle to be too 
thick; for, on trying a common Flask, which we ſealed 
in the Fire, the Leaf which I had put in was very ſtrongly 
both attrated and repelled a great many times. | 

One odd Circumſtance I will tell you, and detain 
you no longer: Upon my lifting up the Tube haſtily 
by chance, I obſerved the Leaf to be powerfully at- 
tracted by the Sides of the Bottle or Flask next to the 
Tube: This put me on trying purpoſely what the 
Effe& would be, if, when a Perſon held Either in his 
Hand ſideways, ſo as the Neck was parallel with the 
Horizon; I took the excited Tube, and moved .it 
up and down towards and from the Floor, at 3 or 4 
Inches from the Bottle, ſucceſſively, as faſt as I could, 
without hazarding my ſtriking againſt it; upon which 
the braſs Leaf was as ſucceſſively attracted and repel- 
led, or ſeemed to follow the Motion of the Tube, 
or was affected, as it would have been if I had beat 
the Air upon it, tho' in a very inferior Degree, as 
you will ſuppoſe ; and thus it would be, if the Tube 
was held at a greater Diſtance; and in the Flask, I 
carried my Hand ſo as that the Tube deſcribed a 
Circle about it, at the Diſtance of 6 or 7 Inches, the 


Whole of the Leaf would be put into a conſtant, re- 
X gular 
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regular Gyration, which would hold as long as T 
could well continue the Motion. This ſcem'd to me 
ſtrange, that if I brought the Tube near, and re- 
moved the fame ſlowly, no Motion (eſpecially i in the 
Bottle) was obſerved, or what was next to none; 
and yet, that this ſudden Motion of the Tube ſhould 
produce ſuch an Effect; but I think it may be thus 
accounted for : While the Tube is held near the Bot- 
tle, &. for any time, the Leaf-Braſs is kept in a 
State of Repulſion; and therefore, under that Con- 
finement in the Bottle, is motionleſs; but, on my 
ſudden withdrawing the Tube, the Side of the Glaſs 
oppoſite the Leaf ſerves as an Attractive to it, while 
the Side on which it lay repels it; and thus, by the 
Motion of the Tube mention'd, there is a conſtant: 
Succeſſion of Attraction and Repulſion. I am, in 
hopes ſoon to kiſs your Hand at Crane-Court, 


Dear Sir, 
Tour very affettionate Friend, 


, 
>= wet 2 


= _ 2 * 


— _ x 


Tooting, March 20. 


1745-6. and obliged humble Servant, 
H. Miles. 
II. 
Dear Sir, 3 


T may be hardly worth while to tell you, that 

I fir d common Spirit of Wine, at the Diſtance 

of 25 Feet, the Eſfluvia being convey'd by 3 Per- 
ſons and 2 Laths of Deal, * together thus: The 


Perſon 


| [ 161 J 
Petſon to be electrify'd immediately ſtanding on a 
Cake of Wax, and holding one End of the Lath, 
another Perſon ſtanding about the Middle of the Di- 


ſtance on another Cake, and ſupporting the Lath; 


and a third Perſon at the further End, who held the 
other End of the Lath, and fir'd the Spirit; and ſome- 
times held the Spoon, while a fourth Perſon fir'd 
them by Repulſion. In this Experiment, inſtead of 
common Thread, I uſed Silver and Gold Twiſt, or 
what, I think, the Ladies call Plate ; and I hive Rea- 
ſon to think this much better than the former. 

I am ſo far ftom being of Abbe Nollet's Mind, 
that I think no Sort of Glaſs is Proof againſt the 
Effects of a moiſt Air. I conclude this from Mr. 


Watſon's Experiments and my own. — I told you 


before where I kept my Tube ; and I can aſſure you, 
I find as great a Difference as can well be in the 
ſame Tube, between what it is one Day and the next, 
even when I have ſeen no great Reaſon to expect, 
from any ſenſible Change in the Air, it ſhould be ſo. 
But whence ariſes that we call Moiſtneſs in the Air? 
I have many times known, that the Wind being 
N. and N. E. and tho' it has rained all Day inceſ- 
ſantly, the Air has been as dry (ſo far as I could judge 
from natural Hygrometers, and from my Tube) as in 
a fair Day ; and than ſome fair Days, drier, by the 
ſame Indications. Ex 

I begin to think, that, by careful Practice, the glaſs 
Tube may be brought to be a good Hygrometer for 
the Air. I wiſh the Theory of the Air were more 


diligently and accurately conſidered : Certainly it has 


been neglected; ſo Mr. Locke thought, a little before 
he died; and ſaid, The imperfect Diſcourſe of Mr. 
X 3 Boyles, 
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Boyle's, which was printed after his Deceaſe, was the 
beſt Account we had. And what has been done ſince? 
I was going to tell you (for I write in a Hurry, 
that I may not loſe the Conveyance which offers), that 
I believe Cuſhions, the Caſe Hair-cloth, and the Stuff- 
ing of Horſe-hair, may be made to anſwer inſtead 
of Wax-Cakes. I have one not 3 Inches thick in the 
Middle, even when it is not compreſs'd, which will 
do well. Pardon the Trouble I give you, and per- 
mit me to acknowledge, that I am, with all Sincerty, 


| Dear Sir, 
Tour moſt affetionate, and 


wery much obliged humble Servant, 
H. Mules. 


April 16, 1746. 


L x63 ] 


X. An Extract, by Philip Henry Zollman, 
Eh; F. R. S. of a Philoſophical Account 
of a new Opinion concerning the Origin of 
Petrifactions foumd in the Earth, which has 
been hitherto aſcribed to the uni oerſal De- 
luge; as contained in an Italian Book, inti- 
tled, De Croſtacei ed altri marini Corpi 
che ſe trovano ſu Monti, di Anton. Lazzaro 
Moro, Venice 1740. communicated together 
with ſeveral Remarks, by Dr. Balthaſar 
Ehrhart, Phyſician in Ordinary at Mem- 
mingen, and Member of tbe Acad. Nat. Curioſ. 
in High-Dutch at Memmingen, 174 5. 470. 


Read April 24. HE Italian Author has adopted a 
AA new Syſtem concerning marine 
Petrifattion, the Cauſe of which he refers to Fire, 
inſtead of Water, according to the Opinion com- 
monly received. 

The Place of his Abode has furniſhed him with 
particular Opportunities of comparing marine Petri- 
factions found in the Mountains, with the true ma- 


rine Bodies produced by the Sea. The ſaid Place is 


called San Vito di Tagliamento, 6 Hours Journey 
from Venice, under the Biſhop of Concordia, belong- 

ing to the Patriarch of Aquileia. 
The Author is a Clergyman; but never entered 
into any eccleſiaſtical Community, nor into any Uni- 
verſity, 
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yerſity as Profeſſor ; to be out of the Way of Envy: 
However he keeps a Boarding-School for young 
Men. He has publiſhed the Book in Queſtion at his 
own Expence; which has brought him into ſome 
Trouble, and render'd the Book at firſt very ſcarce. 
He ſhews a great Conformity to the Principles of Sir 
Iſaac Newton, and other modern Philoſophers, not 
very common in Italy, grounding himſelf upon Ex- 
perience, and mathematical Proofs. | 
Having in the firſt Part formed the State of the 
Queſtion, he examines the Syſtems of Burnet and 


Woodward, almoſt generally received by the Learned, 


though the former does not make any expreſs 
Mention of Petrifaction. He refutes their Opinions 
about the Deluge, and of its being the Cauſe of Pe- 
trifactions. He lays down for a fundamental Maxim, 
that the Deluge ought to be believed, according to 
the Scripture, as a Miracle, and not to be proved by 
natural Rules; from which he proceeds to another; 
ig. That whoever lays down, for a Foundation, 
a Principle which does not fit the ſeveral Phæno- 
mena, builds upon an erroneous Principle. : 

After having refuted at large Dr. Woodward's 
Opinions, he proceeds to the eſtabliſhing his own 
Syſtem, grounded upon ſubterrancous Fire, with va- 
rious Arguments of his own, and with the Refuta- 
tion of thoſe of others. 

He firſt lays down ſome general Principles, accord- 
ing to Sir 1ſazc Newton, &c. and then applies to 
them ſeveral Inſtances for ſupporting his Syſtem. 
The firſt is the new Iſland riſen out of the Sea in 
the Year 1707, near the Ifland Santorini in the Archi- 


oe 
The 


lego. 


7 
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The ſecond is a Mountain, which roſe out of the 
Earth in 1538. near Pozzxolo in the Kingdom of 


Naples, overwhelmed the little Town Tripergula, 


and dried up a navigable Lake named Lucrano; being 
now called the New Mountain, equal in Height to a 
neighbouring old one, called Monte Barbaro. 

From the Circumſtances attending thoſe Events, he 
endeavours to prove his new Hypotheſis. 

He callsto Help the ſeveral Eruptions of the Moun- 


rains YVeſuvius and c #724; and then forms his The- 
ſis; Viz. © That marine Animals and Productions 
(for Inſtance, Shells, ec.) which are now found 
<« in high Mountains, were firſt generated in the Sea: 
« But when thoſe Mountains were raiſed, by ſubter- 
“ raneous Fire, above the Surface of the Sea, were 


e petrifiad ſo as they now appear.” 


This Thefis Moro endeavours to ſupport, by giving 
the Detail of the 12 ſcveral rata found in the Ter- 
ritories of Modena, when they are digging for 
Wells, mention d by Woodward, Camerarius, Valliſni- 
eri, and Namagzini; whoſe Remarks, as well as 


the newer ones of Mhiſton and Bourguet, he will not 
allow to be ſatisfactory; the greateſt Difficulty being 


this, that, from the Nature of ſome of thoſe Strata, 
it ſeems that the Sca has twice covered the Plain of 


Modena, now above ſome Hundreds of Feet above 
the Level of the Sea; and that from another Stra- 


tum it may be inferred, that, in the Intervals be- 
tween thoſe Overflowings of the Sca, the Land has 
been inhabited and cultivated. His Theſis he endea- 
yours to ſupport, by a remarkable Paſſage from Piny, 


Book II. Chap. 87. Ingens terrarum portentum L. 


Marcio, Sex. fulio Coſſ. in agro Mutinenſt ! Namque 
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montes duo inter ſe concurrerunt, crepitu maximo aſ* 
ſultantes, recedenteſque; inter eos flamma fumoque 
in cælum exeunte, &c. 
Dr. Ehrhart compares with this the ſeveral Strata 
found in digging in the Neighbourhood of Memmin- 
gen laſt Year. | 

Moro touches next upon the Hypotheſis of ſome, 
that the Sea increaſes about one Foot in Height in 
about two Centuries; and of ſome others, that it 
decreaſes five Feet in one Century ; as alſo, how the 
Saltneſs of the Sea may be deduced from his Hypo- 
theſis. 


Dr. Ehrhart hopes that Moros Syſtem may one 


time prevail againſt Prejudices, as well as thoſe of 
Vergilius, Galilæus, Harvey, &c. 


XII. Furtber Obſervations and Experiments 
on the Paſſion-Flower, and its Farina, by 


Mr. Badcock, communicated 
Baker, F. R. &. 


Hong April 24. N my laſt Account p. 157. I concluded 
"OW with obſerving, that what was in the Top 
of the Piſtil, was ſo far from making me believe it 
Papillæ, or any other Paſſage for the Action of the 
Farina, that I deſcribed it to ſtand thus ; and que- 
ricd if there might not be Pores on its Top, as grant- 
ing the Action of the Farina to have its Effect and 


Conſequence, as deſcribed by Mr. Needham, p. 80. 


as there was no Poſlibility of its ever being in the 
Nature 


by Mr. Henry 


+ a» 2 1 rr X 4-26.49 7 
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Nature of the Lilium flore reflexo, deſctibed by him, 


by its Papillæ being of Uſe in the Manner and Figure 
deſcribed Plate 5. Fig. 2. of his Book. I have ſince 
taken all poſſible Methods to ſatisfy myſelf, and ſhall 


communicate the following Experiments, being the 


moſt materia!, without any Apology : as, upon a Con- 
viction of an Overfight or Miſtake, I am very ready 
to acknowledge my Error. 
After the Calix, Petala, &c. are ſtripped off, the 
firſt Thing the Flower preſcats to View are a double 
Row of purple Threads: Theſe Threads appear thus; 
(See TAB. II. Fig. 3. a.) on which we may plainly 
perceive a ſort of capillary Tubes (or whatever you 
will call them) ſtanding as I before obſerved. Here 
we may be at a Loſs for a Paſſage for the acting Matter 
ot the Farina; we muſt therefore look further. Upon 
cutting theſe Threads longitudinally, they appear in 
many Places as this before us, and are often pretty 
full. The Occaſion of theſe Appearances, (Fig. 3. b.) I 


own I am not Botaniſt enough to ſolve, nor will the 


firſt Magnifier give me Satisfaction. At the Bottom 
of theſe, ſet round the Stem, is a ſingle Row of 
ſmall Threads, not exceeding half an Inch: Theſe ap- 
pear to have much broader Heads than the long pur- 
ple Threads around them; and being ſo well ſecured 
and fortified from Injury, I imagine to be of great 
Uſe and Conſequence to the Flower ; yet they appear 
ſet in the ſame Manner, tho' the Tubes do not riſe 
ſo high. I am inclined to believe theſe may be de- 
ſign'd in this Flower as Papillæ ; 1ſt, As they are fo 
well fortify'd from all Injury from without ; 2dly, As 
the Farina, when the Flower blows, and cloſes at 
Night, is turn'd inwards; which Time, I am like- 
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wiſe inclined to believe, is the Time of Action *, at 
leaſt in this Flower; for, after a hot Day, why may 
not the Evening Dews penetrate, and the Farina, 
having at that time a ſtrong Suction, from the Drought, 
occaſion it to at? But I have not made the Obſer- 
vation at which Time the Farina acts moſt, Morning 
or Evening; which I fanſy would ſatisfy. 3dly, From 
this being the only Part of the Flower which appears 


with a Hollow or Indenting on its Top ; by which 


the Action of the Farina (thus lying inwards) may fall 
down, and ſettle in this Hollow, as a Drop of Water 
would do: For I obſerve there are no Obſtructions to 
ſuch a Suppoſition, in the Structure of the Flower. 

We will go now to the Top of the Flower, where 
are three Stamina placed on the Uterus: Theſe are 
ſet in a Manner deſcribed before with Tubes; but, on 
making a longitudinal Section, I cannot find them 
carried on in any Shape. 

We come next to the U7erus ; here I cannot ob- 
ſerve any Tubes at all; nor is there any Appearance 
to me remarkable, till we come to the Bottom of 
the Alus; and then, by degrees, from a ſmaller to 
a greater it riſes, till the Appearance becomes thus; 


(See Tas. II. Fig. 3. c. 


On 


. 


Es — 


* The two following Experiments have given me Grounds 
for this; 1ſt, That the Farina | obſerve, is always damp in the 
Morning; 2dly, On examining it after a froſty Night, ſcarce one 
burſt: "at this time made an Obſervation, which, I believe, has 
as yet eſcaped every one, That the intenſe Cold has ſuch an Effect on 
we Globules as to throw many into ph ſame Shape as Aqua fortis 


will 
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On Examination, I find the five Appearances to 

anſwer the five Stamina on which the Apices are ſet ; 

and from this Appearance, growing nearer and neater 

to each other by degrees, they join at laſt all in one 
in the Stalk of the Flower. 4; | 


__—_— 


— 2 


XIII. | Part of a Letter from Mr. Wm. Arde- 
ron, F. R. S. io Mr. Henry Baker, F. R. . | 
concerning an Improvement of the Weather- 
Cord. | ; 


SIX, 

: Read April 24. HE Weather-Cord is an Hygrometer 
L $746. of a very ancient Invention, and, 
j if properly conſtructed, may be made uſe of with very 
i good Succeſs, to ſhew the various Alterations of the 
; Atmoſphere, in reſpe& to Moiſture and Dryneſs ; bur, 
as commonly made, it never riſes or falls ſufficiently 
to point out ſuch minute Changes as the Curious 
would be deſirous to know. A Senſe of this Defect ſer 
me upon endeayouring to find out ſome Method of 
removing it; and how far I have ſucceeded, will beſt 
appear upon caſting your Eyc upon the Drawings, 
Tas. II. Fig. 4. and Fig. 5. 

In the firſt of theſe Hygrometers which I made, as 
in Fig. 1. I only fixed the End of the Index A faſt 
to the Silk CE at A, leaving it lying looſe upon 
the Point D; and in this manner the other End of 
the Index would nearly deſcribe the Arch FGH : 
But then I ſoon perceived, that the Centre of Motion, 
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wWhereon the Index turned, was changed whenever it 
moved ever ſo little; and, conſequently, that the 
Arch ſtruck by the End B muſt be irregular. 

Oa conſidering this, I toothed two Pieces of Braſs L 
as 1, 2,and 3, 4 (See Fig. 5.) to fit each other ſo ex- 
aQtly, that, upon the leaſt Motion of the one, the 


other would move; then, fixing the Index upon the 
Centre C, its Motions were rendered much more re- 


gular. 
I placed likewiſe a little Collar of Braſs at B, upon 


the Cord FR, and to that Collar tied the Silk, which 
gave Motion to the Index, that the Cord & R might 


twiſt and untwiſt without any Impediment. 

If there is no Weight placed at Bottom, as in Fig. 
4 X the Piece of Braſs 1, 2 muſt be ſo heavy as to 
keep the Cord FB N at a convenient Tightneſs, and 
alſo to counterbalance the End of the Index CE, pro 
vided it be heavier than the other. 

The Length of the Cord & B R, its Thickneſs, and 
the Manner of preparing it, are already deſcribed in 
ſo many Books which treat of Hygroſcopes, that to 
mention them would ſeem unneceſſary and I ſhall 
only add, that I am 


Tours, &c. 


Norwich, Dec. 21. 1744. 
Wm. Arderon, 


XIV. 


» * _ 
* 0 1 
7 


923 —— OOO 3 er rioeoo—_—_— 
— ” - E * „„ Gay 


. — * — 


* _— 8 1 


— 


— — — - 
—_— 


_— 


* — 
— — . 
* — - _ _ 
— oc Mes. 
. © > — 
” _ 


- 


— 
- —„—„ i ——— — — 


Ocoee eat. b 
. 


- — 


— — 
Rd i q 
ale dds -w 


—  — w— 4 


— - 
. — 


„23 
— 


— 


r 


— > 
* 


7 <I> 5. 
* * - 


. — 
a — 
1 —— — — ¶ — — 
C— — — 


> — = 
— — 5 — 
* — 
7 : 
pe ” = 2 £ . - 

- - - " 4 1 — - 

: —ä— —— —̃ —— ˙* ow 

> 3 — - — 22 

- * — M * * * * - 

— * — = = 


_ | 


OO too — ee 


, 


TAB. III. 


4 9 


4. 


F'Y 


. N= 


22 
\ 


4 


* 


N 22 "_ 


ou ua: REES Fl. AE "TRAN 
VI Win lj . 4 hit 110,00 hg 


2 — 


K.. 


. 


Am 
Mi ad 


1 


1 


p un A — — c N ERS 


Wii 8 he eee Jace Rar 
5 — AD 


ꝶ64“ꝛꝓõ2)%̊ — . „ — — 


— — — — — — — — — — — = ——_—_ —— — — 


iO 
LULL «4 
—  I'WW =_ — MOOD 


WP 4 e — 8 CW ” 


. # 
— = - . — m . -424 — = 


IM MmAATNo mn omniiuanuum 


— — _ — — —— — - — 


AN 
* 
D 


© oo rs —g——U— ꝰc — — —— — ! % r „ 


* ® 25 


a eee e — » 


— 
LS — — — —ʒ— — . — — 


— 1 „eee eee eee eee neee ennie 


ae yy 


anebesst este se segen been Ane eee e un POTTY Inet ente 


—— 3 


fel e 


by 


unn 


Hi fr ' , 


— 


©$#5+ 8 „ „„ „ bd 40040 % * 21 


— 


- 
© = - * 


NM " 


FA 


— 2 Wee 


| 
| 


— — 


** 
LLL 


- 


— . ——————— 


CI NN NNN NO LN ON ITT LALLEALELE * U Ani 1 


TT TIM My 


. N en | 


e 
ii OR 
ene Mugen 


- 
" * 
' — 


E „% „ —˙ a h «+ „ + & - 


wy 


_ 


— my 


9 


E + 


Seate of Feeder Trcleo 


— »— — _ — 


— — * — 
- j—— > — 2. — ᷓ— — — 
— = — — — — 


— 


[ 711 


XIV. 4 Deſcription of a Clepſydra or IWater- 
Clock, by the Hon. Charles Hamilton, E;. 


See Tas. III. * Fig. 1. this Machine in Perſpective. 


Read April 24. N open Canal ee, is ſupplied with a 
17450. conſtant and equal Stream by the 
Siphon 4; and has at each End ff, open Pipes, of 
exactly equal Bores, which deliver the Water that 
runs along the Canal e, alternately into the Veſlcls 
g 1, g 2, in ſuch a Quantity as to raiſe the Water 
trom the Mouth of the Tantalus, s, to the Top of 
the Tantalus t, exactly in an Hour. The Canal ee, 
is equally poiſed by the two Pipes f 1, f 2, upon a 
Centre 7 ; the Ends of the Canal, e, are raiſed alter- 
nately, as the Cups ==, are depreſſed, to which they 
are connected by Lines running over the Pulleys //. 
The Cups, S E, are fixed at each End of the Balance 

mn m, which moves up and down upon its Centre v. 
11, 12, The Edges of two Wheels or Pulleys, 
moving different Ways a'ternately, and ſo fitted to 
the Cylinder o (by oblique Teeth both in the Cavity 
of the Wheel, and upon the Cylinder; which, when 
the Wheel z moves one Way Ci. e. in the Direction 
of the Minute-HandJ}, meet the Teeth of the Cylin- 
der, and carry the Cylinder with it; and, when 2 
moves the contrary Way, ſlip over thoſe of the Cy- 
linder, the Teeth no more mecting, but receding 
from each other; or it may be done by Catches or 
Locks, which require a longer Deſcription), one or 
other of theſe Wheels, u, continually moves o in 
| the 
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ha? B. The Letters of Reference anſwer to all the 3 Figure: ; ſome 
being ſeen in one, that do not come in Sight in the others, C. AI. 
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COW] 
the ame Ditection, with an equal and uninterrupted 
Motion: For the Contrivance is ſuch, that the Inſtant 
one ceaſes to act, the other begins, and fo on. 

A fine Chain goes twice round each Wheel, 
having at one End a Weight, x, zalways out of 

Water, which cquiponderates with y at the other 
End, when Kept floating at the Surface of the Water 
in the Veſſel g, which y muſt always be. The two 


Cups S , one at each End of the Balance n, 


keep it in Equzlzbrzo, till one of them is forced down 


by the Weight and Impulſe of the Water, which it 


receives from the Tantalus s ti. Each of theſe 
Cups SE, has likewiſe a Tantalus of its own hh, 
which empties it after the Water has done running 
from g, and leaves the two Cups again nc_;/#9nilibrio; 
q is a Drain to carry off the Water. 


Fig. 2. 
The Front of the Clepſydra 


Repreſents the Dial-Plate, with the Hour and Mi- 
nute-Hands, the Weight and Float belonging to. x: 2. 
The Front of the Tantalus in g 2, marked gr i, of 
which s the Mouth is 18 Inches above the Bottom of 


the Veſſel g, and 18 Inches below the Top of the 


Tantalus t. i is the iſſuing Leg of the Tantalus, 
which diſcharges the Water out of the Veſſel g into 
the Cup =, as ſoon as it tuns over the Top t, till the 
Water ſinks as low as 5. 


Fig. 3. 
The Profile of the Clepſydra. 
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TAB. IV. or Fig. 4. 
The Plan of the Clepſydra to its full Dimenfon. 


The Caſe un incloſes the whole Machine, except 

the Ciftern that ſupplies the Siphon 4, which may 
be placed at any Diſtance from it, as is moſt conve- 

venient, provided the iſſuing Leg d, of the Siphon is 


lengthened out ſo as to give a conſtant Stream into 
the Canal e. This Caſe a ſupports the Axis of the 
Cylinder o behind, and the Dial-Plate p p before; in 
the Centre of which turns the Axis o, with the Index 
E at its Extremity, being the Minute- Hand. The 
Hours may be deſcribed by two common Wheels, as 
in ordinary Clock-work. Fot cheap Work, Chains 


paſſing round Pulleys would do inſtead of Wheels 
with Teeth. 


The Motion of the Clepſydra is effected in the fol. 
lowing Manner : 


The ſhort Leg of the Siphon # is placed in a Ciſ- 
tern, with its Mouth ſomething below the Mouth of 
the Waſte-Pipe; which Ciſtern is ſupplied with a 
conſtant Stream, rather more than runs out at the 
Siphon 4; which Overplus going off at the Waſte- 
Pipe, the Water always remains at the fame Height 
in the Ciſtern, and yet always delivers a conſtant and 
equal Flow into the Canal ee; conſequently, there is 
not the leaſt Intermiſſion. As the End of the Canal 
e, fixed to the Pipe fr, is in the Figure the loweſt, 
the Water runs all thro' the Pipe f 1, into the Veſ- 
ſel g 1, till it runs over the Top of the Tantalus t; 
when it immediately runs out at : into the Cup g. 


at 


L194] _ | 

at the End of the Balance , and forces it down, the 
Balance m moving on its Centre v. When one Side 
of mn is brought down, the String which connects it 
to F 1, running over the Pulley /, raiſes the End f 1, 
of the Canal e, (which turns upon its Centre r,) higher 
than f 2 ; conſequently, all the Water which conſtantly 
runs thro' the Siphon 4, inſtantly runs thro' 72 into 
g 2, till the ſame Operation is performed in that Veſſel, 
and ſo on alternately. 

As the Height the Water riſes in g in an Hour, vig. 
from to t, is equal to the Circumference of , the 
Float y riſing that Height along with the Water, lets 
the Weight act upon the Pulley 2, which carrics 
with it the Cylinder o; and, giving a Revolution, 
makes the Index æ deſcribean Hour upon the Dial-Plate. 
This Revolution is performed by the Pulley z 1 ; the 
next is to be by 22, whilſt » 1 goes back, as the Wa- 
ter in g 1 runs out thro' the Tantalus; for y muſt fol- 
low the Water, as its Weight increaſes out of Water. 

The Axis o always keeps moving the ſame Way; 
the Index & deſcribes the Minutes; the Tantaluss 
muſt be wider than the Siphon d, that the Veſſels 
g may be ſure to be empty as low as , before the 
Vater returns to them. 
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I. An Obſervation of an Operation made by 
the high Apparatus, according to M. le 
Cat's Method in the Year 1743; by 
Claud. Nic. * Cat, M. D. F. R. S. Sur- 

geon to the Hotel "Dieu & Rouen „ and 

Royal Demonſtrator in Anatomy and Sur- 


gery ; tranſlated from the French 2 Philip 


Henry Zollman, F. R. 5. 


Read May 1. T HAVE given to the * Royal Soctety 
"__ a Deſcription. of a particular Method 
of making the high Apparatus, and have proved its 
Theory, by a Cure happily performed in practiſing 
it. — The Spring of the Year 1743 furniſhed me 
with a new Opportunity of confirming the Goodneſs 
of this Method; which, by certain Circumſtances, 
was put to ſuch a Trial, that I queſtion whether the 
Stone could have been taken out by any other Man- 
ner of Cutting. For this Reaſon I have thought this 
Obſervation deſerved a Place, as a Supplement to the 


Account which I have preſented to the Society con- 


ccrning this Method. 


Foſeph Bunel, of 12 Years of Age, a Native of /a 


Bucaille, and living at Vitry near Andely, was af- 


flicted with the Stone for 8 or 9 Ycars paſt. 
Friday the 17th of May 1743, being the Day 


appointed to cut him, I prepared myſelf to do it by 
> thc 


— — — — — — 
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* See theſe Tranſ. Ne. 476, p. 391. 
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the lateral Apparatus, which is the common Method. 


At 5 © Clock in the Morning the Patient was placed 
in the uſual Manner for the Operation; and I, en- 


deavouring to enter the Probe, in order to cut him 
laterally, found the Stone fo big, or at leaſt ſo far 


advanced in the Neck of the Bladder, that I had all 
the Trouble in the World to make the Inftrument 
enter; nor could I effect it, otherwiſe than by thruſt- 
ing it quite on the Side, I put my Finger into the 
Anus, and was convinced of the Reality of the Cir- 
cumſtances which the Probe had made appear : I 
immediately thought that the Situation of this Stone 
in the Neck of the Bladder would hinder me from 
bringing the Inſtruments freely to it ; that, as this 
hard Body ſeem'd exactly to fill the Bladder, it would 
be impoſſible to introduce a Pair of Pincers between 


it and the Inſides of the Bladder; that, its Bulk 


being too conſiderable, would cauſe a mortal Lacera- 
tion by the low Apparatus; and, laſtly, that the Pa- 
tient was in ſuch a Caſe of Neceflity, as required 
to have recourſe to the high Apparatus. 

Not having ſuſpected all theſe particular Circum- 
ſtances, and not being much inclined to make an 
Operation in Town, which I had as yet made but 
once, I had not brought my Inftruments with me 
for cutting by the high Apparatus ; but, ſeeing it 


would be a Raſhneſs in this Caſe, to perform the lateral 


Operation, and not to prefer the high Apparatus 
to it, contrary to all my Experiments and Principles, 
I put off the Operation to the next Day, and ſent to 
Rouen for my Inſtruments for cutting. by the high 
Apparatus. ; b 


That 


» 
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That Day at Noon I gave the Patient a very light 
Soup. ; 

Saturday the 18th, I cut him by the high Appa- 
rarus at 8 in the Morning. The Surgeon who was 
gone to fetch the Inſtruments, brought Mr. Graſſe, 
a Surgeon from Dublin, with him, who was come 
to Rowen, on the Part of Meſſieurs Morand and Ver- 
dier, to ſee my Way of Cutting; and I had 10 or 
I2 young Surgeons with me who were come from 
Routen. 3 
The Patient was placed upon one of thoſe little 
Beds which the Turners make for the Country Peo- 
ple; the two Extremities of the Bed were rais d, 
eſpecially that which was to ſupport the Thighs, and 
the Middle was hollow; the Whole covered with 
Alai ges *. | 

The Patient's Head was towards the Light ; his 
Hands and Feet were tied acroſs the Bcd, in the Places 
where they came to lie, when the Patient was laid on 
his Back; his Legs were firetch'd and open; his Arms 
brought down below his Hips; in a Word, he was in 


a very convenient Poſture. I was on the right Side of 
the Patient. 


In this Manner I thruſted an Alzalie (or hollow 
Catheter) into the Bladder, introducing it on the 
Side, as I had done the Day before. I injected a 
Syringe-full of lukewarm Water into the Bladder ; 
which occaſion'd a Protuberance not immediately 
above the Pubis, but three or four Fingers Breadth 


higher ; 


3 Theſe are Cloths folded ſeveral times, and laid under the Pa- 
tients, to keep them cleanly. | 
2 2 
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higher; which plainly proved, that the Stone took 
up the whole exterior and inferior Region of the 
Bladder. 

I opened the Teguments, and thruſted my Inſtru- 
ment into the Bladder cloſe to the. Pubis; but, find- 
ing there only one Membrane, and the Stone, I was 
obliged to bring the Edge of my Knife upwards, and 
then the Inſtrument really enter'd, and Abundance 
of Water and Urine came forth. 

I turn'd again my Inſtrument, to ſupport the Blad- 
der with the projecting Part, which is on the Back 
of it *. I ſlipt over it the ſtrait Suſpenſor (a Catheter 
that opens with a Bow), and dilated the Bladder with 
the Inciſion Knife, towards the Pubis, and intro - 
duced the lateral Suſpenſors : I put my Finger into the 
Bladder, and, having felt a Stone which was above 
the firſt, I pull'd out this upper Stone with the For— 
ceps, which broke between the lateral Suſpenſors. 
put my Finger in again, and felt another; which I 
took hold of, and pull'd out, taking it for a third 
Stone, though it was but a Fragment of the firſt, 
which had eſcaped the Forceps. 

This Fragment being taken out, I put my Finger 
in again, and felt diſtinctly that the Bl adder was parred 
into two Chambers, like a Gourd. In the upper hin- 
dermoſt Chamber, which I had open'd, the Injection 
was lodg'd, and the Stone which I had taken our. 
In the nethermoſt Chamber l! felt the great Stone, 
which went as far as the Neck of the Bladder, the 
Top of which was ſurrounded * the Bladder like a 

Neck, 


— — — — —ů 


* Sec the Figures in the preceding Account, Tranſ. No. 476. 
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Neck, the Opening of which did not admit more 
than the Tip of one's Finger, with which I felt that 
the Partitions of the Bladder were cloſely united, and 
adhered to the Surface of this Stone, 

Theſe melancholy Diſcoveries made me very un- 
eaſy ; this particular Structure of the Side of the Bot- 
tom of the Bladder making me. ſenſible of the ſame 
Impoſlibility of introducing my Inſtruments, which 1 
had met with towards the Perinzum. I try'd to 
thruſt my Finger by Force between the Stone and 
the Bladder, by ſetting the Nail ſtrongly againſt the 
Stone, and looſening the Bladder from it, which 
ſcem'd to adhere to it, dilating at the fame time the 
Bladder with all the Force my Finger was capable of. 
I at laſt infraduced my Finger to a certain Length, 
with which I looſened the adherent Parts from the 
Stone all along as far as my Finger could reach; then 
I try d to paſs in my Forceps, afterwards my different 
Scoops but all in vain. I was for an Inſtant believ- 
ing that I could not get it out. This frightful Idea 
made me redouble my Endeavouts. 

l begun to dilate again with the Forefinger of my 


left Hand, and, with the ſame Finger, and the Thumb 


of my right Hand in the Anus, I violently thruſt the 
Stone upwards towards the Belly, after a long and 
painful Labour, both for the Patient and the Ope- 
rator. I introduced upon my Finger, which was 
between the Stone and the Bladder, the ſmall Scoop 
of my double Crochet (ſee Fig. 11. Tas, IV. Tranſ. 
476.): I advanced it quite bebo the Stone, and 
then I began to pull, having wrapp'd ſome Linen 
round the Infirument which hurt me; but the Pubis, 
under which the Stone was, cauſed an Obſtacle, not 
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to be overcome. I therefore ordered an Aſſiſtant to 


puſh through the Anus the Stone towards the Belly; 
and I, on my Side, having diſcover'd the End of the 
Stone under the Pubs, put in the Fore-finger of 
my right Hand, and prev as hard as poſſible the 
Stone with it towards the Spoon, which, at the ſame 
time, I ſtrongly pull'd with my left Hand. Theſe 
three Forces being united, made the Stone at laſt 
give Way, and brought it forth to the Joy of the 
SpeQators, as well as the Patient. The upper Side 
of the Stone, that is to ſay, that which anſwer'd to 
the Pubis, was pretty even, and ſeem'd to give a Paſ- 
ſage to the Urine; the nether or hindmoſt Side, 
which lay towards the Proſtates and the Entrance of 
the Bladder, kept the Shape of theſe Parts; its Sub- 
ſtance was crumbling, of a reddiſh Colour, and like 
the Membrane of the Bladder, having a fungous Poile 
on it (ſee the Figures, Tas. I. of this T; ranſaction), 
with which it ſeem d to have been incorporated, and 
of which a ſort of Covering yet remain'd upon its Sur- 
face; this Covering being taken off, and the Stone a 
little dried, this whole appear'd to be picrced with Po- 
roſities, which ſeem'd to have been the Receptacles 
of the foreſaid Poile. There was no Mark on this 
Side of any Urine having paſled. 

A Pledget charged with Digeſtives, a Rag dipp'd 
in an Embrocation, and an emollient Cataplaſm, were 
laid upon the Wound; the Patient was laid upon 
the Belly, his Breaſt being ſupported by one Bolſter, 
and his Head by another. 

Saturday, Iſt Day. An Hour after he was let 
Blood 3 Potringers full. 


He 


*.} 
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He found himſelf a little out of Order after Bleed 
ing, and had ſeveral Nauſea s. 1 had a fimple 
Cordial made for him with five Ounces of Balm- 
Water, one Ounce of Syrup of Barberries, and one 
Ounce of Syrup of Clove. july flowers; of which he 
took ſeveral Spoons-full a Day, when his Spirits 
ſeem d to fail him. 
Nie ſweated much all the Afternoon ; which made 
me defer bathing him till half an Hour after Seven ; his 
Pulſe was ſhort, quick, and ſtrong: The firſt Hour 
he was in the Bath made no Alteration ; he was fick _ 
at Heart, and ſpit up a white Froth ; at laſt he fell 
aſleep in the Bath tor at leaſt an Hour: His Pulſe 
ſeem'd to be flower, and, coming out of the Bath, he 
found himſelf very well. He was dreſſed as before 
at 10 O0 Clock, and laid upon the Belly. He flept 
beſt Part of the Night, which hindred his being 
blooded at 3 or 4 0 "Clock, as I had order'd. 
May 19th, Sunday, 2d Day. ] At 8 O Clock in 
the Morning I found him in a ſtrong Fever. I had 
two Porringers of Blood taken from "his Arm: The 
Bleeding made his Pulſe ſhort, low, and quick, and 
himſelf fick at Heart. His Pulſe grew ſtrong again, 
and the Fever came upon him. I deſigned to bathe 
him yet that Morning ; which ſhould have been done 
if he had been blooded earlier; but it was late; and, 
beſides, he had had no Stool. I therefore thought | 
it neceſſary to give him an emollient and anodyne 
Clyſter at 10 of Clock. He was afterwards dreſs'd; 
and I deferred his Bathing till 4 in the Afternoon: 
But the Clyſter not being come from him, and the 
Boy complaining of a Pain in his Stomach, I order'd 
him 
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him to be put in the Bath from half an Hour paſt 
11, till half an Hour paſt r. 

He found himſelf very well in the Bath; his 
Clyſter there came from him, and he had a good 
Stool. He was put to Bed again at a Quarter paſt 1: 
There he had another Stool, and found himſelf very 
well; nevertheleſs he was yet very feveriſn. 

He ſlept from half an Hour paſt 4 till half an Hour 
paſt 6; after which his Fever was almoſt half gone. 

He was put into the Bath again at half an Hour 
paſt 7 in the Evening. He deſired it himſelf; partly 
on account of the Eaſe which it had hitherto given 
him; partly becauſe the Situation of lying on his 
Back, and fitting in the Bath, was an agreeable 
Change from that of lying on his Belly ; which he 
was oblig'd to do in his Bed. His Pulſe was very 
well in the Bath; his Look and Eyes were more 
clear than in the preceding Bathings; and indeed 
he neither had any Pain in his Belly, nor at his Sto- 
- mach, nor in his Breaſt, nor in his Head ; the Wound 
only ſmarted now and then; he could not bear being 
touch d about it; however his Belly was very flat, and 
he began to be hungry. 

He ſtaid an Hour and half in the Bath, and flept 
good Part of the Night and Morning. 

Monday, May zoth, 3d Day.] He did not wake 
till 8 of Clock: He had hardly any Fever at all, and 
he found himſelf much better than the Day before. 

I order'd another Clyſter to be given him, on ac- 
count of the Benefit which he had received from it 
the Day beforc, and becauſe he had not bcen at Stool 
ſince. It made him ſick at Stomach again, and did 
not coine from him. 
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I had him put into the Bath at 9 of Clock. Part 
of his Clyſter came from him there an Hour and half 
after. At every Bathing I order'd a Spoonful of Cor- 
dial to be given him at going in, and towards the 
Middle of the Bath a Meſs of Broth, or 2 half Meſſes. 
He came out at the End of two Hours. 

After this fourth Bathing he found himſelf almoſt 
without any Fever; and was fo well, that he teiz'd 
us and the Nurſes for ſomething to eat. This de- 
termined me to let the Suppuration quietly fix itſelf; 
which ſeem'd already to begin at the Wound of the 
Teguments. He made W ater this Day once or twice 
through the Penzs. 

Tueſday, May 21ſt, 4th Day.] In the Morning 
he was without a Fever ; and the Diſtemper which 
he complain'd of moſt was Hunger. I then ſet out 
for Rowen. 

The Patient continued to grow better every Day. 
I returned the 10th Day, to preſcribe him a lefs ſtrict 
Diet. 

The Cicatrix of the Bladder had form'd itſelf on 
the 2oth. That Day no Urine at all paſſed any more 
throngh the Wound of the Belly, a large Bandage 
was laid over the Wound, and he was ſometimes put 
on his Back; eſpecially after he began to make Water 
through the Penis. 

The Wound of the Teguments was intirely cica- 
trized on the 4oth Day; and he was ſo well, that 
he came to ſee me at Rowen on the 5oth Day. He 
was grown ſo fat, that I hardly knew him again. 


Explanation of the Figures. Tas. Il. 


Fig. 1. repreſents the anterior and upper Side of the 
Stone. 


Aa Ee. 
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Fig. 2. the poſterior and under Side, which reſted 
partly upon the Praſtatæ. This Side of the Stone 
was attach'd to the Bladder, 

4. the Place where the Body of the Bladder was 
contracted in Form of the Neck of a Gourd. 

b. the Extremity, which was lodged in the Be- 
ginning of the Urethra. 

c. the Impreſſion made by the Nail of the Fore- 
finger of my left Hand, in paſling it between the 
Stone and the Inſide of the Bladder, in order to 
detach them from cach other, and to dilate the 
Bladder ſufficiently to introduce the Crochet. 


— 


II. The Deſcription of an Hygrometer made of 
a Deal Rod : Being Part of Two Letters 
from Mr. William Arderon, F. R. S. to Mr. 
Henry Baker, Fellow of the ſaid Society. 


3 „ 


Read May 8. TN October laſt I contrived and made 
70 an Hygrometer; the firſt Hint whereof 
I received from Obſervations on the Swelling of Deal 
Doors againſt Rain. 

I perceived this Wood expanded itſelf very con- 
{iderably, laterally, or acroſs its Grain: And this I 
imagined, if properly made uſe of, might ſhew, nor 
badly, the different Degrees of Moiſture or Dryneſs 
in the Air. 

Theſe Thoughts ſet me upon ſearching the Philo- 
ſaphical Tranſactions (as Ido moſt commonly, when 
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I take notice of any thing remarkable in the Works 
of Nature or Art), to ſec if any ingenious Perſon had 
recorded his Opinion upon this Subject: And I found 
(No. 127.), that an anonymous Author had made ſe- 
veral Attempts to conſtruct Hygrometers of Deal 
Boards *; and again (N'. 129.), that Mr. J. Coniers 
had added ſome Improvements thereto; but, as the 
Method taken by theſe two Gentlemen ſeemed liable 
to ſome Objections, I determined to make a Trial on 
a Plan and Form intirely different from theirs; and 
have been (ſo fortunate to find it ſucceed greatly be- 
yond my Expectations. 

| My Way was thus : 

I procured a Piece of coarſe Deal Board; moſt of 
it, if not all, Sap. From this I ſawed ſeven Pieces 
croſs the Bate or Grain, 10 Inches long and an Inch 
broad ; and as the Board was juſt an Inch in Thick- 
neſs, I thereby conſequently obtain'd 7 Parallelopi- 
peds of an Inch ſquare each. 

Theſe 7 Pieces of Deal I joined together, length- 
ways, with ſtrong Glew; which made a ſquare Rod 
of 70 Inches long. l found it neceſlary to place theſe 
ſmall Pieces in ſuch a manner, when I glewed them 
together, in reſpect to their Grain, as is repreſented 
in the two Figures annex'd, to prevent their forming 
themſelves into a Sort of Curve; which they natu- 
rally do, if they are placed all the ſame Way; and 
I found myſelf obliged to fix the Rod in ſuch a Num- 
ber of Brackets as appear in the Drawings, in order 
to keep it ſtrait. I placed 
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This Author ſays, Poplar would do much better; but of that I have 
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I placed this Rod, at firſt, perpendicular to the 
Horizon, betwixt two Pieces 'of Wood of the ſame 
Thickneſs, and nailed againſt the Cieling of my 
Room; but then F had one Side only expoſed to the 
Air: However it acted tolerably well, which encou- 
raged me to try to make it more perfect; as — 
find delineated TAB. I. Fig. 3. and Fig. 4 

Both theſe Deal Rods were placed zial the Ciel- 
ing of my Room with Brackets, and were buttoned 
down into fquareMortifes in each Bracket with ſmall 
Pieces of Deal, that fitted their Tops exactly. Hereby 
all their four Sides became expoſed to the Air; and. 
the only Difference between them is, the increaſing 
the Effect of their Variation by two different Me- 
thods. 

To the Rod at Fig. 3. I added two Levers: The 
firſt of which 4 BD , its ſhorter End AB but 3 
Inches in Length, and its longer B D 1x2; conſe- 
quently the End D moved through 4 times the Space 


that the End A did. 


The ſecond Lever E FG I fixed to act with the 
other before mention'd. The ſhorter End EF of this 
Lever was 3 Inches, and the longer End FG, 45 
Inches; whereby the Effect of the other Lever was 
increaſed 15 times, and that of tne Peal Rod 60 
times. So that if the Rod lengthens but one Tenth 
of an Inch, the Point of the Lever & moves 6 Inches; 
and if the Rod lengthens but one Inch, the Point G 


moves 60. 


The longer End of the ſecond Lever in Fg. 3. 
muſt be made ſo much heavier, that it may move 
down freely by its own Gravity whenever the Bar 
ſhortens. 


To 
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To this Hygrometer I fixed a ſmall Index, ſuch | 
as is common in Mr. Hauksbee s Barometers, to flip 
up and down on a Wire, as is repreſented at X. 
Fig. 4. repreſents another Method I employed to 
increaſe the Power of the Deal Rod. This may be 
fixed in a much ſmaller Compaſs, and yet is no leſs 
capable of ſhewing the minute Differences in the | BY 
Moiſture or Dryneſs of the Air than the other before | By 
deſcribed. | 8 

The Deal Rod in this was managed and faſtened 
in the fame manner as. was ſhewn before. I likewiſe 
applied a Lever A BD to the Top thereof, exactly 
of the ſame Dimenſions as in the other; bur, inſtead | 
of a ſecond Lever, I placed a graduated Circle, with | BY 

an Index thereto like that of the Minute-Hand of a 
Clock. | 

This I fixed to a ſmall Axis, which was moved one 

Way by a ſilken Thread. wrapped twice or thrice 
roundit, whereof one End was tied to the longer End 
of the Lever at D, and the other Way by the Gra- 
vity of the Weight W. 

And here, if the Length of the Index R & be 15 
times as long as the Semi-diameter of the Axis which 
the Silk turns upon, it is evident that our Senſibility 
öf the Rod's Alteration will be increaſed 60 times, 

ä 
Ihe Deal Rod is ſtrongly nailed down at N, both 

in the firſt and ſecond Draught; but, in all other: 
Parts, they have free Liberty of Contraction or Dila- 
tation. e | | 

Unleſs I am too much prejudiced in Favour of this 
Hygrometer, it far exceeds all that I ever ſaw; and 
I may take upon me thus far to aſlert, that, by acting 
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ten or twelve Hours before the apparent Change of 
Weather happens, as this has done ſince I got it 
finiſh'd 3 it may very much aſſiſt to form a _ udg- 
ment on the impending Changes, when the Wind is 
in or.nearithe Eaſt or Weſt Point, when the Baro- 
meter is of little or no Service. 

I obſerve, that Heat and Cold have a conſiderable 
Power of lengthening and ſhortening the Deal Rod, 
as well as the Moiſture and Dryneſs of the Air; and 
this, at firſt Sight, would induce one to imagine, that 
it would thereby be render'd almoſt uſeleſs; but it is 
really far otherwiſe; for, by placing it near a Ther- 
mometer, it is eaſily reaify'd with reſpect to its Ex- 
panſion or Contraction, by Heat or Cold, at the ſame 
time that it truly ſhews the various Degrees of Moiſture 
or Dryneſs in the Air. In ſhort, it is an Inſtrument 
made very eaſily, of Materials to be got almoſt every- 
where, and of little Coſt. It is capable of being ſervice- 
able either by Sea or Land, and ** be placed in any 
Direction. 

I have lately finiſhed one of theſe Hygrometers, 
the Bar whereof is but a Foot in Length, yet, by 
making the two Levers of Metal, I eaſily make the 
End of the fecond Lever riſe and fall 8 Inches. At 
this Size it becomes portable, and anſwers the End 
or Purpoſe as well as the other. I am, 


Dear Str, 


Tour moſt obedient Servant, 


Wm. Arderon, 


Since 
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Since my writing ' I have been turning over 2 


little Treatiſe of the ever memorable Mr. Boy le 
upon the Hygroſcope, whereia I find he had 1 
ſeveral Trials with different Sorts of Wood; but 
then they were turned into the Shape of Bells; 
which, he ſays, anſwered very well, by comparing 
their Weights: That their different Weight increaſed 
ord iminiſhed, according to the different Degrees of 
the Airs; Moiſture; and that he had taken notice 
of the Expanſion of the Wood in Doors and Door- 
Caſes: Bur he proceeds no farther than to recom- 
mend the different Kinds of Wood to be examined 


by their Weight, 
London, May 8. 1746. 


III. 4 Letter from R. Badcock, Eſq; to Mr: 
Henry Baker, F. R. S. concerning the Fa- 
rina fœcundans of tbe Vew- Tree. 


ws 


SIX, 
Read May 5. S I take upon myſelf a ſort of Share 
174 in the Study and Diſcoveries of the 


Philoſophic World, I eſteem it a Debt incumbent on 
me to adyance that Part of it I have engaged myſelf 


in, by communicating whatever I find worthy of it. 
The following Diſcovery is, I believe, worthy your 
Notice; as, in the Courſe of my Experiments, I never 
yet met with any thing equal to it. | 
On the 3d of March, ſtrolling round my Garden 


in Scarch of Objects, | obſeryed a Yew-Ttce in aa 
_ 


7 


— —————_ = 
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ſom, but having at that time only the Bud (TAB. I. 
Fig. 5. Ne. 1.), which, taken out of its Caſe, may be 
ſeen with its Umbilicns a, at No. 2. That every Flower 
has its Farina, has been juſtly advanced; and as it was 
my Deſign to obſerve that, I took a Branch into the 
Houſe; but, making but a ſlight Obſervation at that 
time, I laid it on half a Sheet of brown Paper in a 
warm Draw ; and, to my great Surprize, coming to 
examine it in a few Hours after, I found the whole 
Number of the Buds blown out into full Flower, and 
ſuch a Quantity of Farina on the Paper, that it ſeem'd 
more like a Paper of Brimſtone than any thing elſe. 
I then no longer negleaed a thorough Examination, 
which I began and completed in the following Man- 
ner : 5 
The Figures N“. 1, 2, have been already taken no- 
tice of. | 

N. 3. is a ſeparate View of its Partitions, before it 

is near Blowing. Every five of theſe go to a Flower, 
and divide properly for Blowing, ſome ſmall Space 
before they burſt : There are ſometimes ſix to a Flower, 
but it is ſeldom: They open at the Bottom 4 a, and 
immediately, letting drop the Farina, turn themſelves 
up; fo the Top, which now appears the Head, will, 
when blown, be the Centre of the Flower (See an 
Explanation of this at N'. 4. where the whole Di- 

| viſion makes the Flower and the Strokes the Diviſion 
"nt of the Perala). ais the Stem of the Flower: Now 
WW |! the Bottom opening diſcovers this Stem; and the eaſy 
1 Tranſition of turning very near inſide-out, makes a 
15 complete Flower, N'. 5. the Shape of which is ſel- 
Wl dom exact in any two; tho' there are near twelve 
18 Flowers form'd by the Bud (See the back Part of 
_ |; --: one, 
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one, Ne. 6. in which thoſe Ridges ſhew its Diviſio® - 


on the Back.) We come now to the Farina, Ne. 7. 
which matches the reſt of the Flower, as to Irregu- 
larity ; there ſcarce being two alike; and, when view'd 
opaquely, has a great Reſemblance to the ſmall Pieces 
we obſerve in a Paper of Gum Arabic; tis opaquely 
of a clear White; but, when laid on Paper in a 
Quantity, appears like Flower of Brimſtone, only 
paler. Its Action is as various as its Shape. (See ſe- 
veral Forms, N“. 8.) It ſeems to be only fixed in 
one Particular, which is, that tho' there are ever ſo 


many different Shapes, when dry, Water once put 


to them makes them all round, before any Action 
begins: A Proof to me, that there is a Suction. In 
ſhort, Sir, the whole Proceſs of this is ſo various and 
entertaining, that I never met with any thing hitherto 
to be compared to it, but if I ſhould, in the Courſe 
of my Experiments, you may depend on receiving it 
in this manner. 

My Haſte had made me almoſt miſs the moſt mate- 
rial Point of all; which is, that this Flower has nei- 
ther Apices, Stamina, nor Stylus; which is the Rea- 
ſon why ſo much Farina is ſhed. I have not yet ex- 
amin'd it as to Impregnation, but ſhall go on that the 


firſt Opportunity. I am, 
1 SIR, 


Tour moſe obedient Servant, 


R. Badcock. 
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IV. An Account of a Briſtle that was lodged 
in a Gentleman's Foot, and cauſed a violent 
Inflammation: In a. Letter from Mr. Arde- 
ron. F. R. S. to Mr. Baker, F. R. &. 


Read May 15. JOHN WOOD, Eſq; of the City of 
9 05 Norwich, being afflicted with great 
Pain, and a violent Inflammation, in one of his Feet, | 
applied to Mr. Caſtil, an eminent Surgeon, for his 
Aſſiſtance; who, upon ſtrict Examination, perceived 
a few ſhort Hairs ſticking out, not far above the Set- 
ting on of the little Toe, Their Thick- 
neſs, and particular Manner of ſtanding our, 
-Bput him upon taking hold of them with his 
Forceps ; when, to his great Surprize, he 
extracted a large Hog's Briſtle, of the 
Size ſhewn 1n the Margin, where the prick'd 
Line A B denotes how far it was buricd in 
the Fleſh.. 

The Gentleman had immediate Eaſe, and 
grew well in a few Days, without any 
other Aſſiſtance. And he can't give the 
leaſt Gueis how the Briſtle got into his 
Foot; unleſs by ſome Accident it ſlipped 

into his Stocking, and from thence worked 
its Way in. 

Had Mr. Wood deferr'd his Application 
to a Surgcon, till the Briſtle had been in- 
tirely buried in his Foot, how miſerable 
might he have been? What dreadful Ope- 
rations in Surgery might he not have un- 
dergone, without the leaſt Probability of 

having 
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Il]. 
having his Malady found out, or obtaining a-Cure 
for it ? 3 
Tis not unlikely, that many deſperate Caſes in 
Surgery may ariſe from ſuch Accidents as this. 


V. Some Obſervations on the Spina ventoſa; 
by the late Claudius Amyand, E/q; F. R. 5. 
and Serjeant-Surgeon to His Majeſty. 


2 15. HAT Practitioners generally under- 
1 ſtand by the Spina ventoſa, is a 
Caries in the Bone, from the Extravaſation of ſome 
ſharp Juices within it relaxing the Tone of the Fi- 
bres, and ſwelling and increaſing its Bulk beyond the 
natural Bounds. 

In this Caſe, the Humour, or extravaſated Juices, 
pent in the Bone, works it Way out of it, through the 
external Cortex, or into the Joints, or both. By 
Detention it acquires an Acrimony ; and, like Vine- 
gar, and other acrid Juices, it not only relaxes the 
Tone of the bony Tubes, by mollifying them, bur 
alſo, like a Cauſtic, it tears and lacerates them. At 
this time the Bone (ſwells, tumefies, and ſpreads; and 
the Sap flowing, running out through the lacerated 
Tubes, overſpreads the Surface, and adds to the Tu- 
mefaction, as the liquid Matter, forming a Callus, is 
indurated there. So that, when this happens at or 
near the Joints, the Bones in Contact are knit toge- 
ther, and the Carioſity is incruſted and cover'd with 
an Exoſtoſis, in as many Places as the Matter con- 
fined within the Bone, wo breaking the Cortex of 

Bb 2 it, 


it, will work its Way outat. And thus this Diltem- 
per may be conſider'd differently, as it happens to 


extravaſated Matter lodged within the Subſtance or 
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be in the different Stages of it. 
The Alteration which the Bone fuffers from the 


Cavitics of the Bone in the firſt Stage of a Spina 
ventoſa, becomes the Occaſion of ſome Exfoliation 
or Detachment from it. As that Matter acquires a 


greater Acrimony, the Texture of the Bone being 


relaxed, and the Lamellæ made ſoft and yielding, the 
Bone is enlarged in its Dimenſions; and, in the laſt 
Stage of it, wherein the Bone is carious, the corro- 
ſive Matter deftroys the Continuity, as it makes its 
Way thro' the Cortex, and into the Joints. At this 
time Impoſtumations appcar in as many Places as the 
Matter can make its Way out at. The callous Mat- 
ter lodged under the Periaſtium, gradually oflifying, 
covers the Bone more or leſs with Exaſtoſes; and 
the Joints are ſtiffned, by the Extravaſation and In- 


duration of the Sap flowing out of the Bone there. 


The Impoſtumations that happen in the Bone to- 
wards the Centre of long Bones, are always attended 
with additional Miſchief, as the working out of the 
Matter there meets with a greater Reſiſtance from 
their Lamellæ, which lie cloſe, and are compact; 
the Exfoliations made in the firſt Stage, and, as it 
were, in the Beginning of the Spina ventoſa there, 
being frequently confined and locked in by the Cor- 
tex of the Bone, or ſome callous Expanſion on the 
Surface of it. In the laſt Stage of this Diſtemper in 
this Place, the Bone is uſually perforated with large 
Holes, tubulous Cavities, and fiſtular Openings, and 
the main Bone rotten, at a time that the Exfoliations 
incloſed 
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incloſed preſerve their primitive State and Solidity. 
The Patient then cannot ſurvive it long: For, as a 
hectic Fever and Diarrhea ate fed by the continual 
Abſorption of ſome of the Matter into the Blood, ſo 
the Body is draincd by the large Diſcharge from ſuch 
Wounds. The Amputation of the Limb is then the 
uſual Remedy; but a better may be hoped for, be- 


fore it comes to this Paſs, as will appear from the 
following Obſervations. | 


OBSERVATION I. 

One Thomas Pentney, a Shepherd in Norfolk, 
aged about 22, was admitted into St. George's Hoſ- 
pital, towards the Beginning of Auguſt 1739, and 
committed to Mr. Midaleton's Care. Five Years be- 
fore, upon the Criſis of a Fever, he had felt a great 
Pain in the Os Humeri of his right Arm, which con- 
tinued ſeveral Months; during which, the Dimen- 
ſions of this Bone were ſo increaſed, that, towards 
the End of the Year, it was half as big again as is 
uſual in the natural State. About this time the Bone 
impoſtumated ; and the Matter being diſcharged by 
the breaking of the Integuments on the Outſide of 
the Arm, the Patient was caſed, ſo as to have been 
able to attend his Flock as before. 

When he came to the Hofpital four Years after 
this, he had above twelve Holes thro' the Integu- 
ments on the Outſide of the Arm, anſwering to, and 
correſponding with, as many leading into the me- 
dullary Cavity of the Bone; ſome of which were 
large enough to admit the Finger. Theſe Impoſtu- 
mations had been moſt vexatious of late. There was 
an Anchyloſis at the Elbow; and, for two Years laſt 


paſt, 
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paſt, he neither could bend his Arm, nor uſe it in 
Pronation and Supination. The whole Bone felt 


thick and unequal up to the Shoulder, where the 
Articulation was free. The Patient now did not 
complain much. The Diſcharge from the Wounds 
was moderate; his Reſt, Stomach, and Pulſe; as well 
as could be expected; and therefore he was deter- 
mined to forego any thing, rather than ſubmit to the 
Amputation that was propoſed. 
In Conſultation with Mr. Pawulet, Mr. Wilkie, Mr. 
Middleton, and Mr. Hawkins, we agreed to make an 
Inciſion from the Deltoid Muſcle down to the Elbow, 
thereby to lay the diſtemper'd Bone bare, ſo far as it 
appear'd to be affected; and, with the exfoliative 
Trepan, to make a fair Opening into the medullary 
Cavity of the Bone, by taking off ſo much of it as 
was perforated in the external Part of the Arm, and 
ſo to make way for the Application of the actual 


Cautery, if that was found neceſſary. 


The two firſt Operations were performed with 
Eaſe : For, as in the Inciſion the Periaſteum was readily 
detached from the Bone, ſo the Bone in View, being 
nearly of a cartilaginous Nature, and making little 
Reſiſtance, was ſoon removed, by the repeated Ap- 
plication of the cxfoliative Trepan. In the Courſe of 
the Operation, Mr. Middleton found a Bone looſe, 
which hitherto had lain concealed under the Cortex 
of the Bone; which, being taken out intire, mea- 
ſured above ſeven Inches in Length, and more than 


two in Circumference ; the Centre forming a tubu- 


lar Chanel, wherein the Medulla of the Bone had 
tormerly been incloſed, This was an Exfoliation 
fairly ſeparated from the Surface of all the medullary 


Cavity 
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Cavity of the Bone, bur improperly called an Exfo- 
liation, as the Thickneſs of the Bone throughout was 
as thick as a Shilling: It was more ſubſtantial in 
ſome Places than in others, and open'd here and 
there, ſo as not to be a complete Tube. But what, 
perhaps, may be thought to deſerve more notice is, 
that this loole Bone, tho' it had for many Years been 
ſoaking in the Matter lodged in the Bone (which, at 
times, had worked its Way out, by perforating the 
Surface of the Os Humeri externally), yet this Ex- 
foliation was in no- wiſe alter'd, or tainted with Ca- 
rioſity, as the main Bone was; but in every reſpect 
ſo ſound, as to give Ground to hope the poſterior 
Part of the Os Humeri might be fo; but it happen d 
otherwiſe. 

Upon the Removal of this Exfoliation, the whole 
internal Surface of the Bone was found of a Sub- 
ſtance like a Cartilage : It was bare in ſome Places, 
and cover'd with Fleſh in others. The Fleſh was fun- 
gous in the lower Extremity of the Bone that was 
carious; firmer towards its upper End, where it was 
ſound; and callous towards the Middle, which was 
degenerated into a cartilaginous Subſtance. 

The Remoyal of this Exfoliation having laid open 
the whole Bone, in the inferior Part of it was found 
a Sinus leading into the Articulation with the Cubit, 


and a Carioſity in the Bone there; and, in the upper 
'End, where the Bone appeared now ſound, but for- 
merly was diſtemper'd, ſeveral Foramina, which 

were filled up with Fleſh, under Cover of the Del- 


toid Muſcle. 
At this time the Surface of the Wound was very 
large, and the Diſcharge from it greater than the 

7 Patient 
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Patient could ſupport. His Stomach hitherto had been 
good; but that being defective, and a hectic Fever 


with a Dzarrhea attending, the Amputation of the 
Limb was concluded on. It was taken off near the 
Articulation with the Scapula, where the Bone was 
ſound. The Patient did not ſurvive it long; for the 
Diarrhea increaſing, he died jſpent, within four 
Days after the Operation. 1% 


In the Explanation of the annexed Figures, Tas. 
II. N?. 1. and N“. 2. a further Account will be given 
of the State of the Bones in the amputated Limb. 
The Humerus next to the Shoulder-Joint did not, 
after the Patient was dead, appear ſo found as it had 
during Life: For the Matter proceeding from the 
Bone, which was found, in two or three Places of it, 
under the Deltoid and Pectoral Muſcles, ſhew'd, that 
this Part of the Bone was not in that ſound State it 
appeared in, when the Amputation was made. 


. OBSERVATION II. 

Upon the 5th of November 1739. Mr. Johnſon, 
about 26 Years of Age, having complained for 12 
Months laſt paſt, of a Swelling in the Bone of his 
right Arm, which ſeemingly had been the Cauſe of 
ſeveral Impoſtumations he had had thereabouts ſince, 
then applied to me for Cure, He could aſſigu no 
Cauſe for this Swelling, ſaving his taking Cold, as 
he imagines, after having exerciſed himſelf by fling- 
ing heavy Stones at a great Diſtance: For that ſoon 
after he was ſeized with a Fever, and a great Swell- 
ing from the Neck to the Finger's End of this Arm ; 
which ſettling towards the Middle of the Os Humer:, 


where 
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where ſeveral fiſtular Openings now wete, and com 
ing to Suppuration thereabout in a ſhort time after, 
a great Quantity of Matter was diſcharged by Inci- 
fion in Nottingham; whereupon the Surgeon had 
told him, that the Bone was bare; and ſoon after 
had cut another Opening in the hind Part of his 
Arm, where there was another Gathering, and the 
Bone alſo laid bare, and dreſſed both Wounds, as 
expecting the Bone to ſcale off; but that meeting 
with no Cure, and, on the contrary, the Wounds 
to break open as oft as they had been healed up, and 
that Matter was ſtill gathering in new Places, and the 
Swelling in the Bone to increaſe, had determined 
him to look for a Cure in London. 
At this time there were five or ſix fiſtular Openings 
leading to the Bone diſtilling a ſanious Matter on the 
Sides of the Tendon of the Deltoid Muſcle, and the 
hind Part of the Arm, where the Bone was principally 
enlarged; tho” it was very remarkably increaſed in Bulk 
the whote Way down to the Elbow. I could not 
with my Probe diſcoyer the State the Bone was in; 
but, being ſatisfied it was carious, and that this Diſ- 
temper was a Spina ventoſa, propoſed, for the Cure, 
the lay ing open all the Bone in the anterior Part of 
the Arm; which the Patient readily ſubmitted to. 
This Diſtemper was found to be a Spina ventoſa, 
or Carioſity in the Body of the Os Humeri, whereby 
above four Inches of the ſolid Bone had been de- 
ſtroyed; all which was caſed in by an Exoſtoſis, or 
callous Expanſion ; ſaving in a few Places, where the 
Matter flowing from the medullary Cavity of the * 
Bone had preſerved an Opening. 


Se T his 
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This Spina ventoſa was treated nearly in the ſame 
manner as the aboye-mention'd, and the Cure per- 
formed as follows. It was enter'd upon th 7th of 
November, by making an Inciſion to the Bone upon 
the external Part of the Arm, about ſix Inches long, 
and one broad, beginning it above the Place in the 
Bone where the Deltoid Muſcle is inſerted ; but, 
on the Side of it, almoſt down to the Supinatores 
Nadii; and then, by deſtroying with the Lapis in- 


fernalis all the Fleſh growing on the Exaſtoſis or 


callous Expanſion incompaſſing round, and, as it 
were, incaſing the carious Bone, which the next Day 


being ſcraped off, the fiſtular Opening leading into 


the medullary Cavity then came in View, and the 
Probe going a great way therein, I immediately pro- 


ceeded to the trepanning of the Bone, and inlarging 
that fiſtular Opening into it with the exfoliative Trepan, 
perforating through the callous Expanſion or Exo/- 

7ofis, which was ſpread externally almoſt a Quarter 
of an Inch upon it, quite into the medullary Cavity. 


The next Day J applied this Inſtrument above and be- 
low the preceding Perforation; and, by cutting and 
paring off the Angles betwixt them and the Sides of 


the Perforations, with an Inſtrument the Engravers 


make uſe of, then made a fair Opening into the me- 


dullary Cavity of the Bone, and a convenient one 


too; for the Diſcharge of the Matter hitherto con- 
find within it, which, whilſt pent in, had occaſion'd 
the Cariolity, and the Progreſs of it, now found to 
have deſtroyed above four Inches of its Body ; and 
alſo for the Removal of the Fragments and looſe 
Bones confined in the medullary Cavity, and the Ap- 
plication of the neceſſary means, as well to ſtop the 

Progreſs 
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Progreſs of the Evil, as the promoting the caſting off 
of the morbid Bones. 


But the Work was far from being finiſhed, as, 
upon the Extraction of the foremention'd looſe Bones, 

it appeared that we had a Fungus ſprouting as well 
from the Circumference of the medullary Cavity 
above and below that Part of the Bone we had ope- 
rated upon, as from the callous Expanſion over its 
outward Surface occaſioning a greater Diſcharge of 
Sanies than our Patient's Strength could ſupport ; 
that our Opening in that Cavity was not yet ſuf- 
ficient to diſcharge all the Matter that was depoſited 
in it, as well through a fiſtular Opening in the in- 
ternal Part of the Bone anſwering to the Axilla, as 
another ſomewhat lower over the large Veſſels that 
run upon the Surface of the Bone internally, that, 
being ſhelter'd above and below, we could not come 
at them without inlarging further the Opening we 
had in the Bone .cxternally. This laid us under the 
Neceſlity of inlarging this Opening in its upper and 
lower Part, ſo as to bring in View the fore-mention'd. 

Theſe were inlarged with a Terebellum, without any 
Hazard of wounding the large Blood-veſſels, which 
were ſhelter'd by the callous Expanſion lining the 
carious Bone on this Side : And having thus render'd 
eaſy the Diſcharge from all theſe Cavities, we had 
nothing to ſtruggle with then but the Running ; 
which from this time became daily leſs; that from 
the internal Part of the Arm, by the Mattcr having 
a more eaſy Vent for itſelf; and that from the Fun- 
gus on the Bone by a Solution of the Lapis infer- 
nalis it was dreſſed with. Mr. Singleton, Surgeon in 
Alder gate ſtreet, being i upon the Caſe, 
Cc 2 the 
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the 18th from the firſt Operation, was of Opinion, 
that the Amputation was hardly ptacticable; the Sinus 
into the medullary Cavity ſhewing that the Carioſity 
was up to the Head of the Bone; but that, if it was 
ptacticable, he thought the Patient had far better 
chance for. his Life, by purſuing the Cure in the Way 
he was in. At this time we had but in part ſubdued 
the Fungus that was continually ſprouting up from 
the ſinuous Vacuity in the upper Part of the Bone, 
where the Medulla was all waſted, as well as from that 
which was yet growing without the Bone from the 
callous Expanſion the carious Bone was coyer'd by: But 
this was ſo effeQually overcome and conquer'd by 
the repeated Application of the actual Cautery, and 
by it the Bone dried up fo, that, in leſs than two 
Months from its Uſe, all the morbid Bone did caſt 

off. 
The Quantity of the morbid and carious Bone taken 
out at divers times, being about 4 Inches of the ſo- 
lid, was effectually repaired, by the Matter flowing as 
well from the Circumference of the callous Expan- 
ſion about it, which all along had ſteadied the Pa- 
tient's Arm ſo, that he could pull his Stockings on 
and off, as from the Matter flowing from the Ends 
of the Os Humeri into the Cavity formed round this 
incaling or incircling Bone. If we had been linger- 
ing in our Proceedings, it is likely the great Diſ- 
charge would have exhauſted the Strength that was 
neceſſary to carry on this Cure, before we could have 
got through ſo many that were unavoidable; and that 
the Fleſh growing from the Edges of the external 
Wound would have render'd more painful and dif- 
ficult the ſeveral Operations on the Bone. By this 
Proceeding, 
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Proceeding, this difficult Cure was aſcertained in leſs 
than a Month, and intircly finiſhed in fix; the Pa- 
tient having now the Power of his Arm as complete 
as ever. Nor is the Limb at all disfigured or ſhort- 
ended; the expanded incircling Bone attached to the 
Ends of the Os Humeri preventing this; ſo that the 
only appearing Defect is, that the Bone about the 
Wound is thicker than uſual ; but that ſtrengrhens it, 
and ſupplies a Defect in the anterior Part of the 
Arm, where there is a conſiderable Hollowneſs. 

In favour of the young Surgeons I ſhall cloſe this 
Account with a few Remarks, by way of Infe- 
rence; and deſcribe the Figures of ſome Bones, 
which that expert Surgeon and Anatomiſt Mr. Hau- 
kjns, Surgeon to His Royal Highneſs the Prince of 
Wales, ſhew'd upon this Occaſion. 

1*. That tis highly probable, a ſuppurated Phleg- 
mon in the Marrow, upon the Criſis of a Fever, 
hath been the original Cauſe of the Spina vento/a 
in the two Caſes before us; and thar, if the Bone 
had been denudated, and the Opening made thro' 
it inlarged, when the Matter firſt made its Way 
thro' the Integuments, that the Progreſs of the Evil 
had been preyented in both, and the Cure brought 
about in the laſt Caſe with a far greater Paſe. 

2%. That a large Opening is always more advan- 
tageous than many ſmaller, ſeemingly equal to it. 
And this appears plain in the two Caſes mentioned, 
inaſmuch as the Matter which was diſcharging thro' 
the many large Foramina in the Bones correſpond- 
ing with the medullary Cavity in them, have not 
prevented the Progreſs of the Evil; and therefore 
we may conclude, that as a large Opening in the 


Bone, 
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Bone, by giving a free Vent to the Matter, will af⸗ 
ford us the neareſt Proſpect of a Cure in the Spina 


ventoſa of all Bones, ſo that muſt be the Work of 


the Surgeon, when that Diſtemper breaks out to- 
wards the Centre of long Bones. 


O 


3%. That, in the Hina ventoſa affecting long 
Bones towards their Centte, the N of the 


Trepan, or of any other Inſtrument as ſhall take away 
a conſiderable Portion of the Subſtance, is particularly 
neceſlary, were it only to make way for the Removal 
of ſuch Exfoliations as are detached from the inner 
Cavity of the Bone in the firſt Stage of the Diſtemper ;. 
which, in the two Caſes before us, were concealed 
and ſhut in; and, in many others, may be wedged and: 
locked in by the Induration of the callous Matter 


on the Surface of the Bone, as may appear in the Ri- 
gures annexed, TAB. II. Fig. 3. BB. 


4. That, in a Spina ventoſa, in the Centre of 
long Bones, tho' the Diſcharge attending it is not. 
great, if any of their Joints are made ſtiff by an 
Anchyloſis, vis. by a callous Expanſion that ſhall ſol- 
der together the Bones in Contact, the only Reſource 
will be the immediate Amputation of the Limb; for- 
aſmuch that, if that is delayed till the Patient labours 
under a hectic Fever, colliquative Sweats, a Diar- 
rh&a, or ſuch Symptoms as denote a Reflux of the 
Matter pent up in the Bone into the Maſs of Blood ; 
the Operation then will afford us very little Hopes 
of Succeſs: Whereas the Spina wentoſa that affects 
the Extremities of long Bones only, and that which 
appcars in ſcrophulous Caſes in the Bones of the Car- 
pus and Tarſus, when the Diſcharge is not great, 


arc 
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arc beſt cured by lenient Means, and the moſt paci- 
fic Methods. 

5. That, in that Stage of the Hyina ventoſa, 
wherein the Bone is carnified, that is, turned into 
Fleſh, with a painful Fungus ſhooting out, as well 
from the callous Matter ſpread over the carious Bone 
changed into Fleſh, as from the carious Bone itſelf 
degenerated, that, in this Caſe, as there can be no 
Hopes of reſtoring it to itſelf, the Remoyal of the 
Bone ſo degenerated, is the only Method to be pur- 
ſued; as that will make way for the Application of 
the actual Cautery, wherein the Cure principally 
conſiſts: And if this does not ſucceed, we mult pro- 
ceed to Amputation. This was the Caſe of Mr. Co 
reho in St. Mary Axe, whoſc Thumb Mr. Sainthill 
took off the 26th of October, 1739, Mr. Ferne and 
I being preſent : The laſt Bone of which, affected 
with a Spina ventoſa about 18 Years, was ſo ſwelled 
out, and changed into Fleſh, that not the leaſt Part 
of this Bone, as a Bone, was found, but only its car- 
tilaginous Covering, in the Articulation with the ſe- 
cond Internode ; all the Bone itſelf being nothing elſe 
but a Lump of Fleſh. 


Explanation of the Figures in TAB. II. 


Fig. 1 and 2. 


Repreſent a Spina ventoſa in the Os Humeri of the 
right Arm, after an Operation performed upon it, 
during Life, with the exfoliative Trepan. The 
Diſtempet in the Bone being complicated with an 

Anchyloſis and Carioſity of the Heads of the Cubi- 

tus and Radius in the Articulation of the Ebow, 

occaſioned 
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occaſioned by the nutritive Juice in the inner 
Cavity of the Bone, where the Medulla was waſted 
by an Ulcer, running out thro' ſeveral Holes made 
by it directly into this Joint. Fig. 2. repreſents the 
Exfoliation, which lay concealed within this Bone, 
until the Time the Operation above-mentioned, ir 
was taken out by, was performed, This exfoliated 
Bone being harder than the main Bone itſelf it was 
incloſed in, and ſeemingly found, whilſt the latter 
was carious: Notwithſtanding the caſt-off Bone 
had been ſoaking longeſt in the Matter extravaſated 
and pent up in the medullary Cavity, which was 
the Original of the Hina ventoſa, this Exfoliation, 
which was the firſt Conſequence of the extraya- 
fated Matter within the Bone having, as it were, 
becn detached from the main Bone, which was 
diſſolved by it, ſome time before it could poſſibly 
reach the Body of the Bone itſelf. 
Fig. 1. The Os Humeri amputated near the Shoulder- 
Joint &, with the two Bones of the Fore-Arm 
ſawed off in EF. aaa a, Several large Openings 
in the Bone below and under the Deltoid Muſcle, 
where the Bone had formerly been diſtemper'd and 
affected by the Spina ventoſa; this Part of the 
Bone appearing ſound, and ſeemingly reſtored to 
its natural State; whilſt all the reſt of it down- 
wards is ſtrangely alter'd by the Humour occa- 
ſioning it, and degenerating, as it were, into a 
cartilaginous Subſtance, or ſuch a one as could 
readily be cut with a Knife ; the interior being 
deſtroyed by a Catioſity, and the exterior, which 
was ſpread out beyond its natural Dimenſions, in- 
cruſted by a callous Expanſion ſticking to it, made 
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ſolid, and forming a Body with it, ſaving where 
the Perioſtium was firongly adhering, the Cortex 
of the Bone, aſter the Exaſtoſis, or callous Shell 
ſpread over it was taken off, being perforated with 
many Blood-ycflels, which were larger, and more 
in Number than uſual; theſe Veſlels perforating 
it, as it was render'd ſoft and yielding, and the 
induratcd callous Matter ſticking to it, as well 
within as without, was cover with a callous Fleſh 
ſprouting from it. 

BB, A large Opening made in the external Part of 
the Bone by the Trepan, wherewith the whole 
ö madullary Cavity of it was laid open; this Open- 
3 ing taking into its Scope 10 or 12 large Holes in 
g the Bone, all leading into that Cavity thro' which 
the Matter pent in, and cauſing the Spina ventoſa, 
at times had worked its Way aut by; which, when 
laid into one by the Operation, favour'd the Ex- 
traction of the tubular Exfoliation, Jig. 2. which, 
tho' it was intirely looſe in, and detached from 
the Circumference of, the medullary Cavity, yet 
was ſo concealed in it, by the Fumguss obturating 
the Foramina in the Bone, as not to have been. 
diſcover'd before tac Opening, it was taken ont 
by, was made in the Bone. if 
C, A large Hole in the Place where the externa! 18 
Proceſs of the Humerus formerly ſtood ; that hay- = | 
ing been deſtroyed, by the Matter cauſing a great 
Carioſity here; which alſo running out of thc 
Bone thro the Foramina made into the Joint, had 
occaſioned the Fnchy 9/75, and the Carioſity of all 
the Bones there. 
D d CG 
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G, An Exoſtofis, or callous Expanſion on the exter- 
nal Surface of the Os Humeri, attached to it by 

a cartilaginous Subſtance forming a Creſt there, 

about two Inches long, and half an Inch high; 

which, being wedged in between the Interſtices of 
the Muſcles, by their Motion hath been kept in 
ſome meaſure looſe upon it. 

It is obſervable, that, during Life, the Subſtance of 
this Bone had been render'd ſo ſoft, as to have yielded 
when preſſed upon, if it had not been ſtiffened by the 
indutated callous Shell, or Exe/tofis, ſpread over it, 
wherewith it was incruſted from one End to the other : 
And this indurated callous Subſtance, ſeemingly im- 
bodied in the Bone internally, ending externally in 
a griſly, fleſhy, and gelatinous Subſtance : All which, 
ſticking to the Bone, added greatly to the apparent 
Tumour of it; as doubtleſs, in time, that would have 
been one with it; it appearing that all theſe Subſtances 
would have acquired the Conſiſtency of it; tho”, as yet, 
they had only attained that of a Callus in its Infancy. 


Fig. 2. 


A tubular Exfoliation from all the Circumference 
of the medullary Cavity of the Os Humerz, ſe- 
ven Inches in Length, and near two in Circum- 
ference; which, lying looſe and detached from 
the main Bone, was extracted whole thro' the 
large Opening made in it. 

And thus, upon the Whole, it appears, that the In- 
flammation, Suppuration, and Ulcer in the Medulla, 
in the firſt place, has brought about the Conſumption 
of the Medulla within the Bone; and, ſoon after, 
ſuch an Alteration in it, as hath given Cauſe to the 
> Exfoliation 
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Exfoliation that hath happened : And that the Mattcr 
confined, in time having acquired a greater Acri- 
mony, hath gained the Power of ſoftening, diſſolving, 
and deſtroying entirely the Bone, wherein the Cir- 
culation of the Juices was preſerved excluſive of any 
other Bone, that hath been laid out of the Way of 
that Circulation, or hath happened to be detached 
from it: Tho' this laſt evidently hath lain more under 
the Power of the Matter than the main Bone itſelf was; 
and to have been ſoaking longeſt in that very Matter, 
which hath deſtroyed that Bone whercin that Circu- 
lation of the 3 hath been preſerved; and there- 
fore, that the Way to a ſpeedy Cure of the Spina ven- 
toſa, is, the making, as ſoon as poſſible, a fair Open- 
ing into the medullary Cavity of the Bone that is 
affeted with it. 


Fig. 3. 


Repreſents the anterior Surface of the left Tibia of 
a young Perſon affected with a Spina ventoſa, in- 
cloſing an Exfoliation derached from all the Cir- 
cumference of the Medulla, about ſeven Inches 
in Length; which is to be ſeen through a great 
Number of Openings in the Cortex of it. 
AA, An Exoſtoſis, or Incruſtation in the Bone in- 
larged, with an Opening in it four Inches long, 
and one broad, through which the incloſed Exfo- 
liation BB appears; the Caries of the Bone in the 
oo” of the Knee, and nine large Openings in the 
ody of it, having been made by the Matter diſ- 
charging from the medullary Cavity, and cauſing 
a Carioſity in the incloſing Bone only; whilſt the 


exfoliatcd within is preſerved in its natural State. 
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C, The Carioſity of the Bone in the Joint of the 


Knee, communicated to the Os Femoris where- 
with it is anchyloſed in D. 


D, The Epiphy/is of the Os Femoris in the Joint 


of the Knee, deſtroyed by the Carioſity. 


Z, The lower End of the Bone, as yet in a natural 


State, with its Epiphyſes forming the internal 
Ankle, 


Fig. 4. 


A, The anterior and internal Surface of the left 


Tibia, cut off in B, where the Bone was ſound : 
The oppoſite End being carious, and perforated 
with many large Foramina or Openings made by the 
Matter flowing into the Joint of the Knee, from the 
medullary Cavity in the Bone. The Exfoliation, 
ccc, ſeemingly ſound, is detached from the Cavity; 
but is locked and wedged in by the Exo/?o/rs, or cal- 
lous Matter indurated on the Surface, in ſuch 
manner that it cannot be taken ont without cut- 
ting off the Edges of it. 


dddd, The upper Part of the Bone, carious within 


and without, made rough and unequal by the Ex- 
oftoſis, or callous Expanſion render'd carious. 


Fig. 5. 


A, Repreſents a Portion of the Os Humeri ſawed off, 


at the time of the Amputation of the Limb; which 
is ſolder'd by an Anchyloſis with the Cubitus B, and 
Radius C, in D; E being a large Exfoliation de- 
tached from them, where thoſe Bones had been 
ſhatter'd, which is wedged in by a callous Expan- 
lion, in ſuch manner that it could not be taken out. 


E, 


| B27 7} | 

E, The Exfoliation from the Cubitus, three Inches 
long, adhering to an Exfoliation from the Radius 
of the fame Length, not ſeen; both which, being 
almoſt of the Subſtance of the whole Bone, arc 
knit together by a Callus: So that their Re- union 
is prior to the Cauſe which has occaſioned the 
Exfoliation, | 

FFF, A callous Expanſion, incloſing the Bones which 
are detached within, not hardencd in the Middle 
G; and partly cartilaginous there: So that, in 
this Place, the Bones made up by the callous Ex- 
panſion could play upon each other. 


VI. An Extract of a Letter from Mr. John 
Henry Winkler, Græc. & Lat. Litt. Prof. 
publ. Ordin. at Leipſick, 10 4 Friend in 
London; concerning the Effects of Electri 


city upon Himſelf and his Wife. 


April 22. 
Leipfick,———— 1746. 
May 3. | 
25 May 29. VINCE Mr. Muſchenbroek has made 
46. 


an Expcriment* that has caulcd Aſto- 
niſhment, I would likewiſe tell you ſomcthing of 
what I have been doing. 

When I heard of Mr. Muſchenbroek's Experiment, 
I tried the ſame; but I found great Convullions by 
it in my Body. It put my Blood into great Agita- 
tion; ſo that I was afraid of an ardent Fever; and 
was 


—— 


—— — 
— — 


— 
— 
—_— —_—F —_— — _— 


* That with the Gun-barrel ſuſpended as the iron Bar. See 
Tranſactions, u. 476, p. 419. 


1 

was obliged to uſe refrigerating Medicines. I felt a 
Heavineſs in my Head, as if I had a Stone lying upon 
it. It gave me twice a Bleeding at my Noſe, to 
which I am not inclined. My Witc, who had only 
received the clerical Flaſh twice, found herſe!f (o 
weak after it, that ſhe could hardly walk. A Week 
after, ſhe received only once the electrical Flaſh; a 
few Minutes after it ſhe bled at the Noſe. 

I read in the News-papers from Berlin, that they 
had tried theſe electrical Flaſhes upon a Bird, and 
had made it ſuffer great Pain thereby. I did not re- 
peat this Experiment; for I think it wrong to give 
ſuch Pain to living Creatures. I therefore take, in- 
ſtead of Men or Brutes, a Piece of Metal, and I put 
it upon a Stand under the electrical Pipe, which Pipe 
propagates the Electricity. To this Metal is faſten'd 
an iron Chain, which goes about the Bottle with 
Water, in which the braſs Wire is put, which Wire 
is faſtened to the electrical Pipe. 

When then the Electrification is made, the Sparks 
that fly from the Pipe upon the Metal are ſo large 
and ſo ſtrong, that they can be ſeen (even in the 
Day-time) and heard at the Diſtance of fifty Yards. 
They repreſent a Beam like Lightning, of a clear and 
compact Line of Fire; and they give a Sound that 
frightens the People that hear it. 


John Henry Winkler, 


Profeſſor Ordinarius of the Greek and: 
Latin Tongues at Leipſic. 


vn 


[ 213 ] 


VII. A Catalogue of the Firty Prants 
from Chelſea Garden, preſented to the 
Royar Socit Ty by the Company of Apo- 
thecaries for the Year 1744, purſuant to 

the Direction of Sir Hans Sloane, Bar. 


Med. Reg. & Soc. Reg. nuper Pre/. by 
Joſeph Miller, Apothecary, Hort. CHERLs. 
Præfectus ac Prælector Botan. 


Read June 5. 
** 1101. 
quis latis. Houſton. 
1102. Acetoſa atboreſcens, ex Inſulis Fortunatis. 
Pluknet. 
1103. Aſtragalus luteus perennis, ſiliqua gemella ro- 


tunda. Tourn. 

1104. ——--—— pumilus, ſiliqua epiglottidis forma. 
Tbid. 

1105. Atriplicis marine ſpecies Falerandi. F. Bauh. 

1106. Barba-Jovis Hiſpanica incana flore luteo. 
Tourn. 

I 107. Biſtorta major, radice minus intorta. C. B. 

1108. Burſa-Paſtoris major, folio ſinuato cleganti, 
inſtar Coronopi repentis. 161d. 

109. Calendula polyanthos maxima. bid. 

1110. Chriſtophoriana vulgaris. Park. 

1111. Calthoides, foliis oblongis, cæſiis, craſſis. 
Shaw Specimen. 

1112, Cariophyllus barbatus ſylveſtris. C. B. 


1113. Centaurium majus Alpinum luteum. 1639. 
1114. 


Cacia Americana, flore albo, 
pinnis latiuſculis, glabris ſili- 
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Centaurium minus luteum perfoliatium. J. B. 

. Cerinthe major, flore verſicolore. C. B. 

. Chryſanthemum Creticum. Ger. Park. 

. ——— == flore pleno. Tourn. 

— ——-- mixtum, flore pleno. Hort. 
Eyſtet. 

Colutea MRthiopica, flore phæniceo, Barbæ- 
Jovis folio. Breyn. 

Coma aurea Africana fruticans, foliis Linariæ 
anguſtis. Hort. Amſt. 

Cuminoides. Tourn. 

Cyanus minor, flore purpureo. C. B. 

Digitalis lutea, magno flore. 167d. 

Dorycnium Monſpelienſs um. Lob. Icon. 

. Filipendula omni parte major. Boerhaave. 

. Gcum folio rotundo majori, piſtillo floris ru- 

bro. Tourn. 

. ——- folio ſubrotundo minori. Did. 

Hypericum oricntale, Royflmarini folio. Am- 

man. 

. Impcratoria major. C. B. 

Lotus ſiliquis Ornithopodii. F. B. 

Lychnis hirſuta, flore eleganter vatiegato. 
Rail Hiſt. 2. 4. 995: 

Malva ſylveſtris minor, folio rotundo. C. B. 

Moldavica orientalis, Salicis folio, flore parvo 
cœruleo. Tourn. 

Nifſſolia. 1bid. 

Obeliſcotheca integrifolia, radio aureo, um- 

bone atro-rubente. Hort. Eltham. 

. Phalaris major, ſemine albo. C. B. 

Phalaris major, ſpica longiori. 16:4. 


1133. 
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1138. Ranunculus, aconiti folio, flore albo multi- 
plici. 16:4. 

1139. —------— pratenſis, erectus, acris, flore pleno. 
161d. 

1140. Rhus Virginiana, ſparſa panicula ramis patulis 
glabris. Hort. Elth. 

I 141. Saxifraga pratenſis, flore pleno. 

1142. Smilax humillima unifolia. Tourn. 

1143. Scabioſa peregrina, capite oblongo nigricante, 

Zibethi odore. C. B. 

1144. Siliqua dulcis. C. B. & Off. 

1145. Spirza, Hyperici folio. Tourn. 

1146. ——---- Opuli folio. Jbid. 

1147. ——---- Salicis folio. [b1d. 

1148. Tagetes minor, floxe ſimplici ſtriato. Tb;d. 

1149. Verbena tenuifolia. C. B. | 

1150. Xeranthemum flore albo pleno. Hort. Lug. 


Bat. 


ä — — 


. 8 


VIII. Part of a Letter from Mr. George Howell, 

Surgeon, at Haverfordweſt, 10 Mr. W.Wat- 
ſon, F. R. S. concerning the extracting a 
large Stone by an Aperture in the Urethra. 


— — 


Read June 5. JOHN COD, of the Pariſh of Roch, 
m_ in the County of Pembroke, aged 
40, was from his Infancy troubled with nephritic 
Complaints, and frequent Obſtructions of Urine. He, 
at 25 Years of Age, had a total Suppreſſion of Urine 
for ſome Days; when, upon a Stone's ruſhing out 
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of the Bladder into the Urethra, he had immediate 
Eaſe from his Pain; and was therefore negligent con- 
cerning its Extraction from thence. 
Five Years after, he married; the Stone remaining 
in the Urethra; which was then (as he imagines) 
about the Size of a Walnut. | 
In the Space of four Years, his Wife brought him 
two Children. About that time he ſent for me, and 
wanted me to diſſolve the Stone; he having juſt then 
read ſome Treatiſes ſpeaking largely of the Powers 
of lithontriptic Medicines. I told him, that, admit- 
ting the Power of the Diſſolvents of the Stone might 
be very conſiderable, when the Stone was in the 
Bladder, and might be ſurrounded by the medicated 
Urine, very little was to be expected in the Poſture 
the Stone then lay; but, if he was willing to have 
it cut out, I would undertake the Operation. This 
he would by no means conſent to; and ſo we parted 
at that time. I heard no more from him for ſix 
Years. 
In Auguſt laſt I had a Meſſage from his Family, 
deſiring my Aſſiſtance, they believing him dying; he 
having had a total Suppreſſion of Urine between 
three or four Days. 2 

Juſt as the Servant was coming with the Meſſage, 
his Urine had forced a Paſſage through the ſuperior 
Part, or Dorſum Penis, and had flowed out plenti- 
fully. 

Upon my coming to him, I propoſed cutting out 
the Stone; his Anſwer was, he would ſubmit to 
whatever I ſhould think neceſſary; he being now 
convinced, that, if he were not ſpeedily relieved, his 
Death would be inevitable. 
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The whole Quantity of Urine, which was con- 
tained in the Bladder, had made its Way through 
the new Opening in the Back of the Penis; and 
therefore, at preſent, the Inflammation of the Penis 
being very violent, I deferred the Operation, and only 
applied a Fomentation and Cataplaſm, to take off 
that Inflammation. 

I returned in two Days; and, by an Inciſion into 
the Urethra near three Inches long, I extracted the 
Stone, which had been there fifteen Years, It 
weighed two Ounces and half, and meaſured fix 
Inches round, in the Direction it lay in the Penzs. 
About fifty ſmall Stones lay between this grcat one 
and the Bulb of the Crethra. Theſe came forth from 
this Inciſion. After this, I put in five Pins, and made 
the twiſted Suture, and then introduced. a leaden 
Canula. 

The Urine paſſed regularly two Days; when an: 
Inflammation came on, which tore out all the Stitches. 
I tried once more, and took the greateſt Hold poſſi- 
ble; but the Urerhra was fo tender, that my Endea- 
vours to unite the Lips of the Wound were ftuitleſs. 

The Man was glad to compound for Lite, even 
with the Loſs of the Penis, if that were neceſſary, 
which the Stone had increaſed to an enormous Bulk, 
But, after my attending and dreſſing him about two 
Months, the Orifice, through which the Stone was 
extracted, was reduced to half an Inch in Length 
from the Frænum backwards. But altho' I intro- 
duced a leaden Pipe near three Inches long into the 
Urethra, the Urine never came through the natural 
Orifice, but till continues to paſs. through the Aper- 
ture. | 
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The Paſſage in tlie Back of the Penis, made by 


the Urine before the Operation, heal'd up kindly. 


He has ſince been much rejoiced, that the dan 
could not be healed, becauſe he has lately voided 
ſeveral large Stones that Way; which he moſt pro 
bably muſt have been cut for again, had that been 
cloſed. 

For ſeveral Years his Urine did not drop, but by 
the Introduction of a knitting Needle, or ſuch-like 
Inſtrument, which would move the Stone: And this 
Operation generally took up two Hours every Morn- 
ing. 

You will (ce eaſily which Way the Stone lay in 
the Penis, by obſerving ſome Holes therein, which 
the Patient had made with the knitting Needle, hoping 
to puſh through it in time. Theſe Holes are in the 
Fore-Part, or againſt the natural Orifice. The other 
End you will find quite poliſhed, by the Friction of 
the ſmall Stones againſt it. The ſuperior Part is like 
the Glans Penis: If you place the Stone upon a 
Table, and obſerve it at a ſmall Diſtance, it ſeems 
not unlike a G/ans cut off, only larger. 

I ſhall give you no further Trouble upon this Ac- 
count; but ſhall only mention, that, a Fortnight after 
the Operation, his Wife was deliver'd of a third Child. 
She has the Character of a very virtuous Woman; 
but how the ſemen in coitu could paſs by this Stone, 
when the Urine could not, but with ſuch Difficulty, 
I do not pretend to determine. 
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IX. A Letter from Robert Southwell, E/; 


10 Mr. Henry Oldenburg, concerning ſome 
extraordinary Ecchoes, lately communicated 


10 the Royal Society by the Reverend Henry 
Miles, D. D. & F. R. &. 


Read June 5. MUST needs account myſelf very 
FROM happy, in that I partake, ſo conſtant 
and freſh Intelligence of the Matters of the World; 
and that from ſo active a Hand, as that I know no 
Example of greater Exactneſs and Induſtry any where 
than what is with you. 

I am very much rejoiced at the happy Advancement 
of Learning in the Royal Society; and that the radiant 
Influence of His Majeſty is like to ſmile upon it. And 
as to your Query concerning Sounds and Ecchoes, I 
do remember, that the Duke of Tuſcany * has made 
rare Trials concerning the Velocity in the Motion 
of Sound; and I gave Mr. Boyle, in almoſt a Sheet 
of Paper, an Account and a Diſcourſe upon thoſe 
Experiments, and the Manner of them. 

As for whiſpering Places, the beſt I ever ſaw was that 
at Glouceſter : But in Italy, in the Way to Naples, 
two Days from Rome, I ſaw, in an Inn, a Room 


with a ſquare Vault, where whiſpering, you could 
eaſily hear it at the oppoſite Corner, but not in the 
leaſt manner at the ſide Corner that was nearer to you. 

I aw another, in the Way from Paris to Lyons, 
in the Porch of a common Inn, which had a round 


Vault; but neither of theſe were comparable to that 
of 


See the Exp, of the Academy del Cimento. 
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of Glouceſter; only the Difference between theſe 
two laſt was, that to this, holding your Mouth to 
the Side of the Wall, ſeveral could hear you on the 
other Side; the Voice being more diffuſed. But, to 
the former, it being a ſquare Room, and you whiſ- 
pering in the Corner, it was only audible in the op- 
poſite Corner; and not to any Diſtance from thence, 
as to Diſtinction of the Words. And this Virtue was 
common to each Corner of the Room, and not con- 
fined to one. 

As to Ecchoes, there is one at Bruxelles that an- 
ſwers fifteen times: But when I was at Milan, I took 
a Coach to go two Miles from thence to a Noble- 
man's Palace, now not in great Repair, and only a 
Peaſantor Contadine living in one End of it. The 
Building is of ſome Length in the Front, and has 
two Wings jetting forward; ſo that it wants only 
one Side of an oblong Figure. About an hundred 
Paces before the Houſe, there runs a ſmall Brook, 
and that very ſlowly; over which you paſs from the 
Houſe into the Garden. We carried ſome Piſtols 
with us; and, firing one of them, I heard 56 Re- 
iterations of the Noiſe. The firſt twenty were with. 
ſome Diſtinction; but then, as the Noiſe ſeemed to 
fly away, and anſwer at a great Diſtance, the Repe- 
tition was ſo doubled, as that you could hardly count 
them all; fecming as if the principal Sound was ſa- 
luted in its Paſſage by Reports on this and that Side 
at the ſame time. _ 

There were of our Company that reckoned above 
60 Reiterations when a louder Piſtol went off; and 
indecd it was a very gratetul Divertiſement. But on 
the other Side the Houſe, on the oppolite Wing, it 
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it would not ſound; and only (to this Advantage) 
in a certain Chamber here two Stories high from 
the Ground. 

I continue as yet at Xinſaile; but ſhall ſhortly 
return to Dublin, where I ſhall hope to inlarge the 


Fraternity ; but theſe Parts are moſt inſipid, and 
void of Curioſity. I am, 


Deareſt Sir, 
Tour moſt affettionate Friend and Servant, 
EKn/aile, Sept. 19. | | 
1661. Robert Southwell. 


X. A Letter from Mr. J. Durant 20 the Ho- 
nourable Robert Boyle, E/q; F. R. S. con- 
cerning a Coal-Mine taking Fire near New- 

caſtle upon Tyne; of the blue Well; and of 

a ſubterraneous Cavern in Weredale; lately 

communicated by the ſame Hand. 


SIX, 


Read June 5. HE Honour you were plcaſed to do 
* me ſome Months ago, in the fa- 
vourable Reception of an impertinent Viſit, embol- 
dens me to apologize for Non-performance of my 
Promiſe, which you accepted of, for ſending you 
ſome of our Coal-Marcaſites, and ſubterraneal Subli- 
mates, from the fired Coal-Mines near our Town; 
the Weather having been ſuch, by Storms of Snow, 
violent Rains and Thaws, and keen Froſts, as it was 
not poſſible to gather the Evomitions of our Ful. 
cano s; 
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tano; and the Speciming of them which I had by 


me being too ſmall to offer, for Satisfaction of fo 
many Trials, as I know you would have been de- 


firous to put them to; and the Marcaſites, I feared, 


alone might have been an Oblation too trivial for 
your Acceptance. It ſhall be my Endeavour, ſo ſoon 
as the Weather ſhall prove favourable, to tranſmic 
you (if poſlible) a Quantity of each, ſufficient to ex- 
periment on. | 

The Fire at firſt was occaſioned by a Candle, ne- 
gligently placed by a Pitman, as he was working in a 
Pit about 30 Years ago. So ſmall it was at firſt Noticing, 
that Half-a Crown was denied Reward to one, who 
for that Price would have engaged to have extin- 


guiſh'd it: Now it has waſted Land and Mine, and 


grown ſo furious, as no Hopes of 1 its ceaſing are con- 


ceived, before the Failure of its Fuel. 


The Grounds where it began belong to a Village 


called Benwell, about a Quarter of à Mile North- 


ward from the River Tyne; whence, by a ſlow Pro- 
greſs, and frequent Deviations Eaſt and Weſt, it 
marched Northward ; ſometimes preying on the Coals 
nearer the Surface of the Earth, and then ſubverting 
Houſes and Grounds lying over it; ſometimes on the 
deeper Mines, and was conſpicuous only by its Smoak 
and Fire in the Night. Now it rages, and: has already 
cauſed great Devaſtation, in Grounds belonging to a 
Village called Fenham, near a Mile Northward from 
the Place where it firſt was kindled. 

Its Eruptions at preſent are in many Places, and 
various Depths. 1 have, both laſt Winter and this, 
in froſty Nights (for then it burns moſt furiouſly) oc- 
caſionally riding by, in. near 20 Places, ſeen its 

Flames 
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Flames and Pillars of Smoak. That ever it has re— 
jected Stones, or the like, I cannor, by Information 
or Obſervation, affirm; the concreted Salts we have 
from it being always found either candy ing the ſuper- 
creſcent Furze, or impacted in the Surface of the 
Earth, at its Eruptions. 

I pray, Sir, pardon my Delay in procraſtinating 
the Performance of my mention'd Promiſe till a fa- 
vourable and ſerene Seaſon ; when, if you ſhall com- 
mand it, I may be able to give you ſome Account 
alſo of a Stream near this Town, which, on its Banks, 
in the Summer-time,. as alſo, being evaporated over 
the Fire, leaves behind it a blue Powder. Its Head is 
thence called by neighbouring Inhabitants, The blue 
Hell: as alſo, of tome ſubtetraneal Grottoes or Caverns 
in Meredale, about twenty Miles South-weſt of this 
Place; where, by a little Hole creeping into the Side 
of a vaſt Mountain, is cntered a ſpacious Cavity, 
chambered with Walls and Pillars of decident lapi- 
deſcent Waters; the Hollowneſs in ſome Places being 
pervious further than any yet has adventured to diſ- 
cover; the Darkneſs of theſe Caverns requiring the 
Help of Candles, which are often extinguiſh'd by the 
dropping Water. 

I have employed what Intereſt I could make to pro- 
cure ſome Quantities, if poſſible, of that odd me- 
talline Ore, which I made mention of when with 
you. 

I mention theſe Trifles only out of an Ambition I 
have, if any wiſe you may judge me capable to 
injoin me any inferior Task of cafting in my Mite to 
that Treaſury of Knowlege in Things natural, which 
the World, Sir, expects pteſent or future Ages 

Ft may 
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may be inriched with from your indefatigable La- 
bours. I have not at preſent to add, but to beg you 
would perſuade yourſelf, that no Employ can be 
deemed more honourable, than in your Com- 


mands, by 
SIX, 
a Feb. 9. Tour humble Servant, 
1672, 
f J. Durant. 
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XI. A Letter from James Parſons, M. D. 
F. R. S. to the Preſident; ſerving to intro- 
duce a Remark from John Milner, E/q; 
concerning the burying of the Cows, dead of 
the preſent reigning Diſtemper, in Lime or 
7107. | 
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SIX, 


Read June 12. M/ HEN the Means for preventing the 
* Infection among the Cattle were 
under Conſideration, Burying them was thought the 
moſt effectual Method to hinder its Progreſs; and, 
by way of Improvement to this Project, the Addition 
of Lime was imagined neceſſary, for the more ſpeedy 
Deſtruction of the diſtemper'd Carcaſes. But ſome 
Doubts ariſing, whether the Lime might not exalt 
the putrid Particles, and help to ſpread the Infection, 
it was the Opinion of ſeyeral of the Learned, that it 
was moſt ſafe, on that account, to bury them with- 


out it. 
This 
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This Difference will probably be decided by the 
incloſed Account of Cattle buried both with and 
without Line, written by John Milner, Efquire, one 
of the Juſtices appointed to inſpect into the Affair, 
and one who has the Good of Mankind at Heart as 
much as any Perſon whatſoever. This Gentleman 
related the Cafe to ſeveral others, who were met at 
a Coffee-houſe where I was preſent; and, as I 
thought it concerned the Public very much, I waited 
on him next Morning to requeſt he would permit 
me to lay it before the Royal Society; which he 
readily complied with, and gave me 'the incloſed 
Paper for that Purpoſe. E hope it will ſerve to pre- 


vent the Practice of burying them with Lime for 


the future, as this accidental Fact makes it more than 
probable, that malignant Particles may be ſent up, * 
and — through the Air. Iam, 


SIR. 


Tours, and the Society's, 


N. B. The Cattle were buried moſt obedient Servant, 
10 Feet deep with Lime. 


s Feet deep without Lime. James Parſons. 


* Quick Lime renders the animal Salts more volatile and pungent; 
as in the Proceſs of Spirit of Sal ammoniac. with Qi k-Lime. See 
Wilſon's Chemiltry,, Toad 1709. 8% p. 332. C. A. 
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May 31, 1746. 


R. Stallwood, a Farmer at Hackney, informed 
the Juſtices, to whom the Care of the diſ- 
temper'd Cattle was committed, that he had buried 
thirteen Cows very deep, with the Quantity of Lime 
appointed by the Juſtices; and, obſcrving his Dogs 
to ſcratch and tear up the Ground with their Feet, to 
get at the Cows Fleſh (the Lime fermenting, and 
cauſing a Foam, as he called it, or ſtrong Scent of Meat 
to ariſe, which made the Dogs fo'eager to come at it) 
he beat them off ſeveral times: But the Dogs always 
returning as ſoon as he was gone, he, for ſome time, 
hired Boys to keep them off. But that he had buried 
ſeveral other Cows in another Place, with their Hides 
cut and flaſh'd, without any Lime (being ordered by 
the Juſtices ſo to do), and the Dogs never attempted 
to ſcratch or tear up the Ground there, though it lay 
open to them equally with the other Ground, and 
they often run over it. 


John Milner. 


N. B. Two Buſhels of Lime to each Cow was 
the Allowance. 
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XII. Critical Obſervations concerning the Oenan- 
the aquatica, ſucco viroſo crocante of Lobel; 
by Mr. W. Watſon, Apothecary, F. R. &; occa- 
ſion d by an Extract of a Letter from Mr. 
George Howell, Surgeon, at Haverford- 
weſt, 20 the Author, giving an Account of 
the poiſonous Effects of this Plant to ſome 
French Priſoners at Pembroke. 


Extract of Mr. Howell's Letter. 


Read June 12. «c S you deſire in your Letter, I 
858 * have made the beſt Inquiry I 
« was capable of, concerning the melancholy Acci- 
dent at Pembroke. 

« Eleven French Priſoners had the Liberty of 
e walking in and about the Town of Pembroke : 
Three of them, being in the Fields a little before 
Noon, found and dug up a large Quantity of a 
« Plant with its Roots (which they took to be wild 
* Celeri) to eat with their Bread and Butter for 
« Dinner. After waſhing it, while yet in the Fields, 
ce they all three cat, or rather taſted, of the Roots. 

« As they were entering the Town, without 
« any previous Notice of Sickneſs at the Stomach 
or Diſorder in the Head, one of them was ſeized 
« with Convulſions. The other two ran home, 
ce and ſent a Surgeon to him. The Surgeon endea- 
« your'd firſt to bleed, and then yomir him; but 
« thoſe Endeavours were fruitleſs, and he died pre- 
« ſently. 


« Ignorant 
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* Ignorant yet of the Cauſe of their Comrades 
Death, and of their own Danger, they gave of 
« theſc Roots to the other eight Priſoners, who all 
« cat ſome of them with their Dinner. I cannot 
learn exactly how much they eat, they being ſent 
away a little time before your Letter arrived. 

« A few Minutes after, the remaining two, who 
gather'd the Plants, were ſeized in the ſame man- 
« ner as the firſt; of which one died: The other 

was bled, and a Vomit with great Difficulty forced 
down, on account of his Jaws being, as it were, 
locked together. This operated, and he recover'd; 

but was ſome time much affected with a Dizzi- 
neſs in his Head, though not ſick, or in the leaſt 
diſorder'd in his Stomach. The other cight, being 
bled and vomited immediately, were ſoon well. 

© There were in theſe Men none of thoſe coma» 
toſe Symptoms you mention'd (4) to have happen'd 
to the Dutch Soldiers, who were poiſon'd by cat- 

ting the Cicuta major. 

« As I was not preſent myſelf, I ſend you the beſt 
« Information I was able to procure. After I had 
done examining, I order'd ſome of the Herb and 
Root to be brought me. As you ſuggeſted in your 

Letter, I found it to be the Oenanthe aquatic 
cicutæ facie of Lobel, which grows in great Plenty 
all over this Country, is called by the Inhabit- 
« ants five-finger'd Root, and is much uſed by them 

« in Cataplaſms for the Fellon, or worſt Kind of 
« Whitflow. The Frenchmen eat only the Root, 


&« and 


(a ) Philoſ, Tranſ. Ne. 473, p. 19. 
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« and none of the Leaves or Stalk. — J muſl beg 


c your Pardon for ſending you this imperfect Account: 


c Had this Accident happen'd at Haverford, you 
& ſhould have had one more exact.“ 
: So far Mr. Howell's Letter. 


HE poiſonous Effects of this Plant, in the lu- 

ſtance beforemention'd, exactly ſquare with thoſe 
mention'd of the ſame Plant, in N“. 238. of the Phi- 
laſophical Tranſactions, where eight young Lads, 
near Clonmel in Ireland (where this Plant is called 
Tabou) miſtook its Roots for thoſe of Sium aqua- 
ticum, or Water-Parſnep, and eat plentifully of 
them. About 4 or 5 Hours after, going home, the 
eldeſt, almoſt of Man's Stature, without the leaſt 
previous Diſorder or Complaint, fell down back- 
wards, and died convulſed. Four more died in the 
ſame manner before Morning; not one of them hav- 
ing ſpoken a Word from the Moment the venomous 


Particles had attacked the Genus nervoſum. Of the 


other three, one ran ſtark-mad, but came to himſelf 
next Morning. The Hair and Nails of another fell 
off. One of them only eſcaped without any Harm, 
who ran home above two Milcs, and drank warm 
Milk, which cauſed a Diaphoreſis. A Dutchman 
likewiſe was poiſon'd with the Leaves of this Plant, 
boiled in his Pottage ; which he took for Smallage, 
and to which its Leaves have great Reſemblance. 

Dr. Allen, in his Synopſis Medicine, mentions an 
Inſtance of four Children, who eat of theſe Roots. 
They indeed were in great Agonies, before they fell 
into Convulſions. In their Fits they vomited, which 
was encouraged by large Draughts of Oil and warm 

Water; 


* — 2 


1 * 
Ce Es CT — 22 . ——— es ae 


* 
= * - * N — — 
* 4 — 
- - - —— — - . 
. 222 —— — — P —— 
a — — - 
—_——z — —— ꝓ ——— —́—̈ů4— ö — — ̃ 
8 = 2 
= * 


2 — 
- _ — => * * - \ | - 
K hh 
= - bs * a, = 7 9 — -- 
— 4242 5 8 


— — 


Y 
—— 


„ 


—ͤ—ä— ————ß—,⸗b,ò — — — — — 


[ 230) 


Water 1 and by other proper Care they a'l did well. 
He takes notice likewiſe of a Pig's dying in Convul- 
ſions, from eating ſome of theſe Roots, which it had 
grubbed up. 

Stalpart van der Miel, in his Obſervations, takes 
notice of the deadly Effects to two Perſons, who had 
eaten theſe Roots, miſtaking them for Macedonian 
Parſley. Thcſe Men (like thoſe quoted from Dr. 
Allen), ſoon after cating theſe Roots, were troubled 
with violent Heats in the Throat and Stomach, at- 
tended with a Yerrzgo, Sickneſs at the Stomach, and 
Purging. One of them bled at the Noſe; the other 
Was violently convulſed. Roth of them died; one in 
two Hours, the other in three. This Author has given 
us three Figures of the Oenanthe : The two Tables of 
the Roots and the Leaves are tolerably well executed; 
but that expreſſing the whole Plant is very deficient. 
It were much to be wiſhed, that all botanical Authors 
had Induſtry and Ingenuity enough to delineate their 
own Tables, as Columna and Dillenius have done; 
which will always heighten the Value of their other- 
wiſe excellent Works. 

It is very remarkable, that neither the French Pri- 
foners, who were killed at Pembroke, nor thoſe be- 
fore cited in the Phz/oſophical Tranſactions, felt any 
Heat or Diſorder in their Stomach, before the Attack 
of the convulſive Paroxyſms : Whereas thoſe} men- 
tion'd by Dr. Allen, and Stalpart van der Wiel, were 
in great Agonies, from the violent Heat in their Sto- 
mach and Throat, before they were attacked by Con- 
vulſions. 

The ſame variety of Symptoms we meet with in 
Wepfer, with regard to thoſe People who were poi- 

ſon'd 
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ſon'd by the Cicuta aquatica; where ſome of them, 
who had eaten the Roots of this Plant at the ſame 
time, ſtood and aſſiſted their Friends, till they died 
of Convulſions, without feeling themſelves any wiſe 
diſorder'd ; and afterwards, in their turns, died in the 


ſame Manner. Others were violently affected by it, 
as ſoon almoſt as they had eaten it. Confer Wep- 
fer's Hiſtory with the (a) German Ephemerides. Lin- 
næus mentions, in the (5) Flora Lapponica, the great 
Slaughter, and miſerable Manner, in which the horned 
Cattle died, from eating this Plant at Tornæa. This 
Author alſo, in his Flora Suecica, acquaints us (not- 
withſtanding Riuinus and Mappus have aſſerted, that 
the horned Cattle not only cat this Plant without 
Detriment, but are very fond of it) that three Oxen 
were killed by eating the Roots thereof. He was 
fully convinced that they were the Roots of the Cicuta 
aquatica; becauſe, ſoon after this Accident, the 
Country People brought him ſome of them, deſiring 
to know to what Plant they belonged. He therc- 
upon planted them in the academical Garden, and was 
fully ſatisfied what they were. 

Mepfer has confounded his Cicuta aquatica, in the 
Hiſtory thereof 6, with the poiſonous Oenanthe of 
Lobel ; where he ſays, that Lobel has deſcribed the 
Cicuta aquatica under the Name of Oenanthe Cicutæ 
facie, ſucco viroſo crocante ; and mentions, that it is 

not very frequent, but in the Northern Parts of Eug- 
land by the Sides of Rivers, and in watry Places: He [I 
| adds, in 


— 


* Ephemerid. Natur. Curioſor. Dec. 2. Ann. 6. Obſ. 116. 
+ See Fler. Lappon. p. 72. & Cicute aguat. hiſtoria et noxæ, p. 15. 
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adds, that Lobel has not been exact in his Deſcription. 
To which I anſwer, that Lobel's Deſcription of the 
Oenanthe is very exact, for the Time he livd; and 
it is very evident, that JYepfer never ſaw this Oenan- 
the; which Plant, I believe, is not found in Ger- 
many. Wepfer likewiſe, in the Ephemerides Nature 
Curioſorum *, is under the ſame Miſtake; and tells 
you, that Stalpart van der Miel differs from him; 
and calls the Plant, mcntion'd in his Obſervations, 
Oenanthe, as Lobel does: And tho' Stalpart has 
given Figures of the Plant accurate cnough for a com-- 
1 mon Obſerver to diſtinguiſh the Plants by, and tho 
WL | | i nine Years lapſed between the Publication of his: 
; 
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Book de Cicuta and his Obſervations in the Ephe- 


merides, he was till in the ſame Error; and believed 


| ö | the Oenanthe of Lobel, and his Cicuta aquatica, as 
1 well as that of Geſner, to be the ſame poiſonous. 
i |; Plant. The accurate Henan allo, when treating 
. ot 
i | | 


- =  JI2rI" 
| 
| 


* Ephemerid. Nat. curioſ. Dec. 11. Ann. vs. Obſ. 116. 

| + Fred. Hoffman. Medicin. rational. ſyſtematic. Tom. II. p. 174. 
Edit in 440. Ex vegetabilium regno inter preſentiſſima venena 
© referri debeat cicuta vera, napellus five aconitum caruleum, ſolauum 

c furioſum, hyoſcyamus, ac datura.” If here the Epithet vera to 
Cicata is underſtood only to point out the poiſonous Sort of Hem- 
lock,. there are no leſs than three Species of this Claſs, which, from 
their being known certainly to be poiſonous, may lay Claim thereto ;_ 
viz. Cicuta major of Caſpar Bauhin, Cicuta aquatica of Wepfer, and 
Oenanthe cicutæ facie of Lobel. But, it is very probable, the two 
laſt were unknown to the Ancients. The Deſcription of Disſcorides, . 
lib. iv. cap. 79, which is the only one to be met with among the 
Greek Writers, and that but obſcure, relates, in my Opinion to the 
firſt of theſe. Kore ravacy dw youaTwd'n ws pacghe;y piyey. 
ÞVAAd de vaghnut eppepr, gere e x; Bagvorua' in" νjꝑᷓ e 
4T0ZUTeis, Y n,, d d% U ominous tunes HVISO, 
Ab . C noikn X) & He. Plinys Deſcription, lib. xxv. | 
Cap. ult. is taken from this of Dioſcoriaes. 
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Of vegetable Poiſons, makes no Mention of this Dit- 
ference. | 

Neither the Roots of the Oenanthe of Lobel, nor 

thoſe of the Cicuta of Wepfer, have any Flavour in 
them diſagrecable enough to deter thoſe, who taſtc 
them, from cating. They both occaſion violent Con- 
vulſions, and Death, if not timely prevented. The 

Intention of Cure ſeems in both to be the ſame ; 3 VIS. 

firſt, by emptying the Stomach and Inteſtines as ſoon 
as poſlibie, and then by cauſing the Patient to ſwal- 
low large Quantitics of oleaginous Fluids. But it is 

to be obſetved, that the cauſing the Paticnt to ſwal- 
low any Quantity is attended with great Difficulty, 
after he is attacked by the Poiſon; becauſe of the 

Jaws being, as it were, locked together by the Vio- 
lence of the Spaſm. After the Stomach is freed from 

this pernicious Vegetable, the Symptoms have gene- 

rally diminiſhed by Degrees, and the Patient reco- 
vered. 

T hrelkeld, in his Synopſis Plantarum, mentions, 
that he has ſcen great Plenty of this Oenanthe in 
Cumberland, where the Country- People call it Dead 
Tongue, and uſe it, when boiled like a Pultice, to 

the galled Backs of their Horſes. 

Neither the German Botaniſts * , nor Haller in his 
Enumeratio Stirpium Helvetiæ, mention this Plant 
as growing amongſt them. I believe, therefore, it 
is ſeldom met with but in Holland, England, and in 
ſome Parts of France; tor Morriſon mentions it grow- 


ing 


* Unleſs the Olſenichium of Valerins Cordas, and Thyſſ»linm of 
Dodonzus, hereafter mention'd, are other Names of the Plant in 


Queſtion. 
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ing in Bretagne near the Mouth of the River Loire. 
This Plant was communicated to Matthiolus by a 
Profeſſor of Phyſicat Padua (See Matth. p.628.). Lin- 
neus, in the Flora Suecica, ſays, that he received it 
from a Correſpondent, who gather'd it in Scania. 

Lobel, and after him John Bavhin and others, take 
notice of this Plant's growing in the Northern Parts 
of England. It grows alſo in the Weſtern and 
Southern Parts, by the Sides of Rivers, large Waters, 
and fometimes by Ponds. It grows near Bath. Dr. 
Allen mentions it growing within three Miles of 
Bridgewater. Its being produced in Wales, is the 
Occaſion of this Paper. I have ſeen it very frequently 
by the Sides of the River Thames, both above and 
below London. I have found it likewiſe by the Side 
of a large Pond near the Road, in the Town of Dul- 
wich, not far North of the College; likewiſe by the 
Sides of a large Water near the Mills, half a Mile 
South-eaſt of Dartford in Kent. 85 
Lobel is the firſt, who has given a ſmall Figure and 
a tolerable Deſcription of thi: Oenanthe, in his Ad- 
| verſaria Plantarum (1). He has likewiſe repreſented 
it in the 73oth of his Icones. This ſecms likewiſe 
7 18 to be the Plant deſcribed by Valerius Cordus (2), 

| under the Denomination of Ol/enichiam ; and, by 
Dodonæus, under that of Apium Hlveſtre, ſive Thyſ- 
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if 's ſelium (3); where the Deſcription, Place of Growth, 

10 # and Form of the Roots, agree exactly with the Plant 

"th 4 under 
WA | 
1 


(1) Adverſaria Plant. nov. 326. 
Ei (2) Vater. Cord. p. 149. 
(3) Dodon. Pempt. 687. 
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undet Conſideration; tho” his Figure is execrably bad. 
This bad Figure is copied, and the Deſcription tranſ- 
lated, by Gerard (4) in his Herbal, without making 
any mention of Dodonæus. This Figure is likewiſe 
copied in Parkinſon's Theatre of Plants. John Bau- 
hin, Matthiolus, Gerard, Parkinſon, and Morriſon, 
have given us Figures of this Oenanthe; but theſe 
Repreſentations give us ſcarcely any other Idea of the 
Plant, than that it is an umbelliferous one, with 
Roots divided like thoſe of Aſphodel. Of theſe, 
however, Morriſon's (5) is the beſt ; and his De ſcrip- 
tion, in his Book % mbelliferis, is very exact and 
copious. Mr. Ray's Deſcription is taken from Lobel. 
I have at the Bottom of the g Page recited the various 
Synonyma, under which this Plant is mentioned 
amongſt Authors. 5 

As it appears, from what I have laid down, that 
the Oenanthe of Lobel, and Cicuta aquatica of Wep- 
fer, have not been ſuthciently diſtinguiſhed by medi- 
cal Writers hitherto, J hope I ſhall ſtand excuſed for 


making 
| 
(4) Gerard. Emac. 1020. 45) Morriſon Umbel. 


$ OENANTHES, de qua hic agitur, Synonyma. 


Oenanthe tertia Matthioli. p. 629. 

Oenanthe, ſucco viroſo, Cicutæ facie Lobelii, F. B. III. p 193. 

Oenanthe, Chærophylli foliis C. B. P. 162. 

Filipendula, Cicutæ facie. Ger. Emac. 1057. 

Oenanthe, Cicutz facie Lobelii. Park. 894. 

9 maxima, ſucco viroſo, Cicutæ facie. Morriſ. Hiſt. Sect, 
9. Tab. 9. 

Oenanthe, foliis omnibus multifidis obtuſis, fere æqualibus. lost 
Cliff. 99. Royen. 107. 
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making a few- Obſervations upon this laſt. This, 
though a Plant frequently met with upon the Conti- 
nent, and very well deſcribed by botanical Writers, 
we ſeldom find near London; but it grows in many 
Parts of England by the Sides of large ftanding Pools, 
and near the Banks of Fens. I am informed by 
Robert More, Eſq; an excellent Botaniſt, and a very 
worthy Member of this Society, that it grows plenti- 
fully in many Parts of Shropſhire. I have lately re- 
ceived it from Dr. er, who gather'd it by the 
Sides of the Rivet Colne, not far from Uxbridge. 
It is mentioned by Mr. Ray to grow near Brereton 
1 Mere in Cheſbire, and in ſeveral other Places. You 
| find it mention'd by Geſner (1); and Yepfer, in his 
Hiſtory thereof, has given us four Tables of different 
181 Parts ſufficiently accurate. Ir is figured and detcribed. 
1 by John Baubin (2). Lobels Icon. 208, relates to 
110 this Plant. Dodonæuss Figure, which is not a bad 
one for the Time, is copied both by Gerard and 
Parkinſon. Morriſon has given us two Figuresthereof, 
one in his general Hiſtory, the other in his Book de 
Umbelliferis, though under different Names. But 
| | the moſt elegant and deſcriptive Figures are thoſe of 
11 the Hortus Eyſtettenſi 5 and Rivinus. As the Syn- 
10 onyma of this Plant are very many, and very differ. 
W | i ent, I have inſerted them at the Bottom of the next 
1 | Page 5. 
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(1) Geſuer Hort. 254. 
(2) F. Bauhin. III. p. 175. S CICUT A 
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Tho the medical Writers have not ſufficiently dif- 
tinguiſhed theſe Plants, the Botaniſts have. Theſe 
indeed, in their turns, have been as negligent, when 
writing concerning their Uſes *. So that, notwith- 
ſtanding Lobel long ago (1) informed the World, 
that the Oenanthe Cicutæ facie, in its Effects, was 
very like Hemlock; and that thoſe, who had eaten it 
in Sallads, were almoſt killed by it; this Plant occa- 
ſioning Vertigo, and other violent Symptoms; yet 
Morriſon, in his Treatiſe of umbelliferons Plants, 
tho very exact in the Deſcription of the Species of 
which we arc now treating, recommends indiſcrimi- 
nately the whole Genus, as being temperately warm 
and dry; that they are uſcful in cleanſing the urinary: 

Paſſages, 


* Matthiolus, ſpeaking of the Oenanthe, ſays, p. 628. Putarmus 
tamen a ceteris filipenaulis non multum differre. 


(1) Lobel's Adverſaria were publiſhed in the Year 1572. 


| $ CICUTEZ aquaticæ Synonyma. 


Cicuta aquatica. Geſner. Hort. 254. Wepfer. Linnæi Flor, Lap. 
1og. 

Fi ET quorundam. Fort, Ey/tet. 

Cicuta. Linnæi Hort. Cliff. 100. 

Cicutaria. Rivin. Tab. 76. 

dium alterum. Dodon. Pempt. 579. 

dium alterum Oluſatri facie. Label. Ic. 208. Ger, Em. 256. Nail 
Hit. 450. | | 

Sium Erucz folio. C. B. P. 154. 

Sium majus anguſtifolium. Parkin}. 1241. 

Sium foliis rugoſis trifidis, ſeu multifidis dentatis. Merriſ. Umbell. 
63. Tab. 5. | 

Sing. pinnis | TRY pinnulis trifidis, nervo non ſolioſo. H1!c!tcr, 


Helv. 436. 
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Paſſages, and in opening Obſtructions: He quotes the 
Authority of Dioſcorides for giving the powder'd 
Roots in Wine to cure the Dyſury, and to help 
aſthmatic Complaints. What the Oenant he of Dioſ- 
corides was (2), nobody has determined, He deſcribes 
it, as having Leaves like Parſneps, white Flowers, a 
thick Stalk about a Span high, Seeds like thoſe of 
Arrach, a large Root divided into ſeveral round 


Heads, and that it grows in rocky Places. A ſhort 


Account of the Oenanthe, together with its Uſes in 
Medicine, is taken from Dioſcorides by Pliny (3) the 
Naturaliſt, What the Plant was that Dioſcorides 
here recommends, is uncertain : None of the Species 


Wwe rare acquainted with come near this Deicription ; 


all thoſe, that we know, much exceed his Meaſure ; 
none of them have Leaves like Parſneps, and all grow 
in watry Places. Ruellius (4), Fuchſius (5), Tragus(6); 
Dodonæus (7), and Matthiolus (8), have given us 
the Filipendula or Dropwort, for the Oenanthe of 
Dioſcorides: But this cannot be that Plant, be- 
cauſe its Seeds are not like thoſe of Arrach; neither 
has it a large Root divided into many Heads. 
Parkinſon (9), no great Favourer of Lobel, ſays, that 
« Lobel only brandeth his Oenanthe Cicutæ facie to 
ce be virulent and venomous, from the Relations of 


«© the 


(2) *OwdyIn 72 wiv piannc xe dee SN, avon Ns Acute. 
Kd xauvaly Tay fy omifapiaior Kagrer Ss orice aTELPAE e- fic 
ue Kepdards EN MAHoves gg ſu : puelar ty e 


Dio ſcorid. lib, iii. cap. 133. (3) Plinii Nat. Hiſt. lib. xxi. cap. 24. 
(4) Pag. 265. (5) Fuchfi Hiſt. 563. (6) Trag. p. 883. 


(7) Dadon. Pempt. 56. 8) Pag. 627. (9) Park. Theat. 


895. 
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* the North Country People, where he ſays it chiefſy 


3, 


« grows. Mr. Ray, in his Hiſtory, though he has 
tranfcribed Lobe/'s Deſcription, in which its venom- 
OUS Qualities are taken notice of, leaves this Matter 
to further Examination, other Botaniſts being of a 
different Opinion. 

The Inſtances mention'd in theſe Papers are but 
too ſufficient Teſtimonies of the malignant Proper- 
ties of this Plant; but Mr. Miller, a worthy Mem- 
ber of this Society, informed me further, that, not 
many Years ſince, a whole Family were poiſoned 
therewith at Batterſea. As this Plant is frequent fo 
near us, and as its Appearance and Smell are fo like 
Smallage and Celeri, we are greatly intereſted that 
the Knowlege of it be extended: as much as poſlible. 
As I find no Repreſentation thereof among 
Authors, and as a Figure conveys a ſtronger 
Idea to the Generality of Readers than the moſt ac- 
curate Deſcription, I have procured that admirable 
Artiſt Mr. Ehret to draw not only this Plant, but alſo 
the Cicuta aquatica of Wepfer ; that they may be the 
more eaſily known from all Plants, and diſtinguiſhed 
from each other by their being both ſeen at one 
View. From theſe Drawings the ingenious Mr. 
Mynde has very accurately engraved the Figures in 
Tas. III. IV. and V. hercunto annexed. 


P. F. I am informed by Mr. Ehret, that, in drawing 
the Oenant he, which he has executed with his uſual 
Elegance and Accuracy, he was obliged to have a 
Quantity of it placed before him upon a Table; 
when, the Room being ſmall, the Eluvia there- 
of cauſed. in him an univerſal Uncalincſs, with 4 
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Vertigo; ſo that he was conſtrained to have it 


removed, and never after place before him but a 
ſmall Piece at a time. 


There is ſomething in the Formation of the Root of 


the Cicuta aquatica before-mention'd, deſerving 
particular Notice. This Plant generally grows 


either near the Sides of large ſtagnant Waters, or 


in ſhallow Rivers, whoſe Streams are flow. To- 
wards the End of Autumn, or the Beginning of 
Winter, the Root for the ſucceeding Summer is 
formed out of the lower Part of the Stalk. Out 
of the Crown of this Root are then ſeen the Rudi- 
ments of the Leaves of next Year (/ee Tas. V. 


Fig. 1. a.) ; and from the Sides of this grow the 


Crowns of ſeveral ſmaller Roots. This Root, in 
its whole Length, is divided tranſverſly into a 
Number of large unequal Cells (ſee TAB. V. Fig. 2.). 
Correſponding with the Partitions, which divide 
theſe Cells, the Surface of the Root is marked 


_ circulacly with little round Depreſſions. So great 


a Part of this Root is occupied by the Cells, that 
it becomes ſpecifically lighter than W ater ; ſo that, 
in Winter, upon the Increaſe of Water in the Ri- 
vers and Pools, this Root, as well that Part in- 
tended for the ſucceeding Summer, as that which 
furniſhed the Plant the preceding, is buoyed up. 
The old Root then rots, and floats upon the Sur- 
face of the Water with the new one all the Win- 
ter (ſee TAB. V. Fig. 1, b.); and in Rivers theſe 
are frequently carried to very great Diſtances from 
the Places of their Growth. In the Spring the old 


Root is waſhed away; and the new one, upon its 
coming near the Soil, ſends out from the Circles 


before- 
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before - mention d, particularly from thoſe neareſt 
the Bottom, a great Number of long ſlender white 
Fibres, by which this Root becomes again fixed 
to the Soil, propagates its Specics, and remains 
thus, until, by the rotting of theſe Fibres, it is again 
weighed up. The old Root decaying, and being 
waſhed from the new, is the Cauſe of that trun- 
cated Appearance we obſerve in the Root of the 
Figures of Dodonæus, Parkznſon, and Morriſon, 
who have exhibited this Plant in a flowering State. 
This Proviſion of Cells in the Root ſeems to be 
given to this Plant by Nature, that, as great Part 
of its Root is apt to periſh in Winter, Vegetation 
might not be prevented, nor the Root deſtroyed, 
unleſs the whole Number of Cells are ſpoiled, 
which very rarely happens, 


Explanation of TABLE III. exhibiting the Oenanthe 
Cicutæ facie: 


a, Its tuberoſe Roots ſurrounding the Stalk. 

6, 6, b, b, A Leaf taken from. near the Bottom of the 

© Stalk. 

, A Branch with the Umbels of Flowers in different 
States. 

d, An anterior View of the Hlower of its natural 
8 

e, A poſterior View of the ſame, 

V The anterior Appearance of the Flower through a. 
Microſcope. 

g, The poſterior: View of the ſame. 5 

, A View of the Rudiments of the Fruit after the 
Decay of the Flower. 

2, The ſame magnified. 
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Explanation of TABLE IV. repreſenting the Cicuta 
aquatica of Wepfer. 
a, A Branch of this Plant with its Umbels of Flow- 
crs in different States. | | 
b, The Appearance of the Bottom of the Stem, grow- 


ing from the Crown of the old Root. 
c, An anterior View of the Flower of its natural Size. 
d, An anterior View of the ſame magnified, 
e, A poſterior View of the Flower magnified. 


, The Vaſculum ſeminale, and Seed. 


2, The ſame magnified. 


Explanation of TABLIN V. repreſenting the Root 
of the Cicuta aquatica in Winter. 
| Fig. I. 
2, The Rudiments of the Leaves. 
b, The old rotten Root not yet ſeparated from the new 
one of the preceding Summer. 


Fig. I. 
A longitudinal Section of the Root exhibiting the Cells. 


ch. 


8 


XIII. A Letter to Mr. Benj. Robins, F. R. S. 

ſhewing that the Electricity of Glaſs diſturbs 
the Mariners Compaſs, and alſo nice Ba- 
lances. 


Dear Sir, June 10. 1746. 
Read June 12. HILE ſo many Gentlemen are la- 
1746. bouring to find out the Uſes of 


Electricity, it has been my Fortune to diſcover one, 


at leaſt, of the Inconveniencies attending that Pro- 
perty 
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perty in Glaſs. And as it is ſuch whereby vaſt Num- 
bers, very likely, have been, and may hereafter be, 
greatly prejudiced, I defire you will mention what 
follows to the Royal Society; to the end that it may 
be publiſhed, if they think proper, for the Benefic 
of others, and particularly of thoſe who uſe the Sea. 

Having lately had Occaſion to compare together two 
Compaſſes of a different Make, the one having a bate 
Needle, as uſual, and the other a Chart, in the Man- 
ner that Mariners Compaſles are commonly made, [ 
happened to wipe off with my Finger ſome Duſt, 
which lay upon the Glaſs of the former ; and thereby 
put the Needle, which was before at Reſt, into a 
violent diſorderly Motion, partly horizontal, and 
partly vertical or dipping. After ſeveral Repetitions 
of the ſame Thing, I found that the Glaſs, by fo 
flight a Touch, was at that time excited to Electri- 
city, ſo far as to diſturb the Needle extremely. 

The ſame Glaſs being rubb'd a very little more with 
a Finger, a Bit of Muſlin, or of Paper, would attract 


either End of the Needle, ſo as to hold it to the 


Glaſs, for ſeveral Minutes, far out of the due Direc- 
tion, according to what Part of the Glaſs was moſt 
excited. 

And when the Needle has for ſome time adhered to 
the Glaſs, and afterwards dropt looſe, and made Vibra- 


tions, thoſe Vibrations would not be biſſected, as uſual, . 


by that Point where the Needle ſhould reſt, but cither be 
made all on one Side, or be very unequally divided, by 
means of ſome Remains of electrical Virtue in that Part 
of the Glaſs which had attracted the Needle; until at 


length, after fifteen Minutes or more, all the Electri- 
city 
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city being evaporated, the magnetical Power took 
lace. 

, The Cure for this Inconvenience, is to moiſten the 

Surface of the Glaſs: Even a wet Finger will do it 

immediately and effectually. 

I need not ſuggcſt, that the ſame Quantity of 
Friction will not at all times have the ſame Effect 
upon theſe Glaſſes, any more than it will upon the 
electrical Tubes; but take the Liberty to hint, that 
J have Reaſon to believe that Glaſs does, at ſome 
times, become in ſome degree attractive without any 
Friction at all; and may poſſibly be excited by great 
Concuſlions in the Air, ſuch as Thunder, or the Diſ- 
charge of great Ordnance, ec. and, it ſo, may thereby 
diſturb the Compals. 

I muſt however obſerye, that the Mariners Com- 
paſs is much leſs dangerouſly moved by wiping or 
exciting the Glaſs than the other; by reafon that the 
excited Part of the Glaſs attracts that Part of the Chart 
which lies neareſt, juſt 'underneath, without giving 
it ſo much Verticity, as it does to the other Sort of 
Compals with a bare Needle. And farther, that the 
deeper, or the farther diſtant the Needle hangs below 
the Glaſs, the lefs Diſturbance it is likely to receive, 
by wiping, rubbing, or otherwiſe exciting the Cover. 

I ſhall make no farther Reflections upon theſe Facts 
than to obſerve, firſt, That all the minute, irregular; 
reciprocating Variations. which. have been obſerved 
in the Directions of dipping and horizontal Needles; 


as mentioned in ſome of the Tranſactions *, may pro- 
bably 
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bably have been cauſed by the Glaſſes which covered 
the Inſtruments made uſe of: And, ſecondly, That 
the flat Pieces of Glaſs, often placed under the Scales 
of an Eflay-Balance, are likewiſe very capable of at- 
tracting, and making even the lighter: Scale prepon- 
derate, where the whole Matter weighed is fo very 
ſmall. I have not tried this laſt, but do remember, 
that Mr. Ellicot, a Member of your Society, did ſome 
Years ago ſuſpect, if not find it certain, that ſuch 
Pieces of Glaſs did diſturb his Balance, and had given 
him a vaſt deal of Trouble, upon a Suppoſition, that 
the Beam itſelf was defective. 


Tour moſt humble Servant, 


* * * 


June 19. the SOCIETY adjourned to OF. 23. 1746. 


Printed for C. Davis, over-againſt Gray's-Inn Gate 


in Hollourn, PRINTER to the ROYAL SOCIETY, 
M.Dpcc.xLy11. 


ADDENDA, p. 233. 


13 The Oenanthe of Lobel is called in Eugliſb Wild 
1 Parſley, by Gerard, p. 1020. and Hem 25 Drop- 
Il Wort, p. 1059. 
The Cicuta aquatica of Wepfer is called in Engliſh 
Long-leav 7 Vater -Creſſes, by Gerard, p. 256. 
very injudiciouſly ; and Mater Parſneppe with nar- 
1 row Leaves by Parkinſon, p. 1241. but much bet - 
11 | | 3 by Mr. Ray Long-leawd Water Hem- 
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In N'. 479. in the Contents, Art. VII. for Cock 
read Cook; item p. 146. bid. p. 13 2, l. 19, for the 
Altitude read the Sun's Altitude. 18jd. I. ult. for 5 
read +. 

In this Ne. P- 183, J. penult. for TAB. II. read 
TAB. 1. 

 toid. p. 235, 1.26, Ger. emac. for 1057 read 1059. 
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Numb. 481. 


PHILOSOPHICAL 


TRAN SACTIONS. 
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I. Via Cometæ, 


Por the Months of 04. Nov. and i Dec. 1746. 


The CONTENTS. 


I. Extract f a Letter from Mr. Turbervill 


Needham zo Martin Folkes, E/q; Pr. R. . 
concerning ſome new Electrical Experiments 
lately made at Paris. . 
qui ab Initio Martii 1742. 
uſque ad 3. Aprilis apparuit, ex Obſ. 
in Obſervatorio et Coll. Patrum S. Feſu 
Pekini Sinarum habitis deducta, et ſec. 
uatorem ac Echpticam, uti et ad pro- 
priam ejus Orbitam ſupputata. Cum Soc. 
Reg. communicavit |. Hodgſon, R. H. S. et 
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I. Extract of a Letter from Mr. Turbervill 
Needham zo Martin Folkes, E/qg; Pr. R. &. 


concerning ſome new Electrical Experiments 
lately made at Paris. 


f Paris, July 4. N. S. 1746. 
SIX, 

Read at a Meeting S I have been myſelf, ſince my 
e e coming hither, greatly entertained 
OR. 23. 1746. b 

with the curious electrical Expe- 
riments I have ſeen at Monſieur 4e Monnier's, I hope 
ſuch an Account as I am able to give of them, will 
not prove diſagreeable to you, notwithſtanding you 
may very ſhortly expect a better from that Gentleman 
himſclf, who intends writing to you by the firſt Op- 
portunity. Had I been verſed in drawing, ſo that I 
could have delineated the Apparatus I have ſeen, I 
might both have ſhortened my Deſcription, and have 
rcndered myſelf more intelligible. As it is, you muſt 
cxcuſe long Periods, take the Will for the Deed, and 
let the Singularity of the Facts themſelves, make 
amends for the Manner of relating them: till Mon- 
ſieur e Monnier's own Letter ſhall come, like the 
Sun after the Dawn, and give you full Satisfaction. 

The electrifying Glaſs uſed by Monſieur le Monnier 
is an oblong Spheroid, whoſe Diameter from Pole to 
Pole is four or five Inches longer than that at the 
Equator, which is about twelve Inches. Each of theſe 
Poles is terminated in a Stem, or Portion of a hol- 
low Cylinder, about three Inches in Length, and one 
in Diameter, ſpirally emboſſed on the Outſide into a 

I 1 large 
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large male Screw: To each of theſe male Screws is 
adapted a female Screw of Wood, cloſed at one Ex- 
tremity with a Piece of Steel, excavated i in the Cen- 


ter, to receive the ſteel Pivors upon which the elec- 
trifying Glaſs turns. Theſe female Screws of Wood 
are fo formed at their open Extremity, that they 
graſp and cover as much at the Poles, as nearly ren- 
ders what appears of the glaſs Spheroid a perfect 
Sphere: this with a Deſign, that the Wood may fix 
the more effectually, and embrace the clearifying 
Glaſs. From the exterior Surface of one of theſe 
wooden female Screws, a circular Ledge riſes, and 
projects to the Height of about two Inches; the Am- 
bitus of which Ledge is excavated, to receive the Coed 
that turns the electrifying Glaſs. This is what they 
uſe here inſtead of our Tubes, and with ſurpriſing 
Effects, ſuch as greatly ſurpaſs what you have yet ſeen 
in England. The electritfy ing Spheroid is turned by 
means of a Wheel about four Feet in Diameter, with 
the ſame Motion, and exactly in the ſame Manner, 
as the Spindle is turned round by the Spinning— 
Wheel: allowing a due Proportion” to the Frame, 
upon which the glaſs Spheroid is mounted, that it 
may anſlwer to the Wheel that turns it. The Sides 
of this Frame, which ſtand perpendicular to the Ho- 


rizon, are near as ſtrong and as large every Way, as 
the Poſts of an ordinary Clofet Door; and,“ with the 


Ledges that join them at Top and Bottom, form a 
rectangular Parallelogram. The Front of this Frame 
is provided with lken Loops, conveniently difpoſed 
in ſeveral Places, to bring to, and fix at a Contact with 
the electrifying Glaſs, W. ires, Threads, Packthread, or 
Whatever elſe is to be clectrified. Into one Side of this 
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Frame, at about half its Height, the Pivot that receives 
one of the Poles of the glaſs Spheroid is fixed; the 
other Pivot, on the oppoſite Side, is a round long 
Bar of Iron, ſcrewed into and pafling through the 
Poſt, in order to fix, or give Liberty of removing the 
electrifying Glaſs. This Bar of Iron, for the Conve- 
niency of turning it, has another in the Nature of a 
Leaver, which paſſes through its Extremity at right 
Angles with it. The whole Machine is mounted 
upon a Floor of Boards, Wheel, Frame, Glaſs, c. 
and employs two Men, the one to turn the Wheel, 
the other to ſit behind the glaſs Spheroid, and apply 
the Concave of cach Hand to its lower convex Sur- 
face; for it is by this Friction that the Electricity is 
excited. 

When the electrify ing Glaſs has been ſome little 
time in Motion, the Perſon who deſires to be elec- 
trified, applies the Extremities of the Nails of one 
Hand, and ſtands not upon Cakes of Wax, as in England. 
but within the Area of a ſquare Drawer or Box about 
five Inches deep, and filled with five Parts Pitch, four 
of Reſin, and one of Bees-wax : 1 will not call it a 
Compoſition, for they are not mixed, but diſpoſed 
in the following Manner; the Pitch is placed next 
to the Sides of the Box, and riſes almoſt to a Level 
with them, the Reſin in the Middle is level with the 
Pitch, and the Wax forms a thin Surface, covering 
both to a Level with the Box it ſelf; however, I ſup- 
poſe this to be in it felf very indifferent, and that 


any one Body of the Electrics per ſe would anſwer 
equally. 
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EXPERIMENT LI. 


The Perſon electrified by this Machine not only 
emits Fire from all Parts of his Body, upon the 
Touch of another, with more Vigour, and in a much 
more ſenſible Manner, than when eleQtrified by a 
common Tube; but fires alſo Spirits of Wine with 
ſuch Eaſe, that when the Spirits have been once but 
ſimply ſet on Fire by a Match or Paper lighted, and 
the Flame has been inſtantly blown out, they will, 
with that ſmall Degree of Heat they have acquired, 
take Fire upon his Touch ten or twenty times ſuc- 
ceſlively, without failing once. 

I am told here, that they have frequently attempted in 
vain to fire Spirits with a common Tube of Glaſs; ſo that 
[ believe the Uſe of the Tube has been more improved 
in England than in any other Place: But it is a down- 
right Slavery, and in its Effects many Degrees inte- 
rior to this Machine. I ſhould have thought, as this 
ſo much exceeds in Strength the common Tube, thar 
many glaſs Spheroids, acting at once upon the ſame 
Body, would have conſiderably increaſed the Effect; 
but Monſieur de Buffon tells me, that Monſieur 


le Monnier had found, upon Trial, that they an- 


ſwered not his ExpeQations; ſo that it might ſeem 
there is a Ne plus ultra in the Intenſity of Electricity, 
as well as in the Heat, which is communicated to 


boiling Water. 


Exp. II. 


If the Perſon electrified holds a Sword in one Hand, 
the Chamber being darkened, a continual Flame iſſues 


out at the Point, in Smell and Colour retcmbling the 
Fumes 
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Fumes of Phoſphorus, and near as ſtrong as that of an 


Enameller's Lamp: with this Difference, that when any 
other of the Company applies a Hand, even to the very 
Point, where the concentred Rays begin to diverge, it 


burns not, nor is any otherwiſe ſenſible to the Feeling, 


than as a continual Blaſt of Wind. 


Exe, III. 


This is performed with a ſquare Bar of Iron, about 
four Feet in Length, and half an Inch in Thickneſs; to 
one Extremity of which is adapted, by the Help of a 
Screw, another Piece of Iron beat flat, like the End 
of one of the Legs of a Pair of Tongs. This flat 
Piece of Iron being ſcrewed in, the Bar is placed pa- 
rallel to the Horizon upon a wooden Stand, and the 
Srand within the Area of the Drawer or Box, upon 
the Pitch, Reſin, and Bees-wax, as above. The Ex- 


tremity of the Bar, oppoſite to that, which carries 


the flat Piece of Iron, is covered with three or four 
Folds of Linen, to prevent any Damage that might 
happen-to the glaſs Spheroid, in hitting againſt ir by 
Accident, while it revolves round its Axis; and the 
ſame Extremity is moreover, for further Security, 
placed at the Diſtance of about one Fourth of an Inch 
trom the Glaſs itſelf, the Effect being the ſame in 
every reſpeR, as if in Contact. The Operator then 
orders the Bar to be electrified by repeated Revolu- 
lutions of the glaſs Spheroid, as above; and places 
one Finger upon the Middle of the Bar, to pre- 
vent the Communication of the Electricity from one 
End to the other, till he has covered the flat Piece 
of Iron with as much Saw-duſt as it will carry. Some 
other of the Company, in the mean while, takes up 

on 
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on the Point of a Knife likewiſe, a Quantity of Saw- 


duſt, and holds it under the flat Piece of Iron, at 
about an Inch Diſtance. The Effect is, that when 
the Operator takes off his Finger, the Spheroid ſtill 
continuing to revolve, the Saw-duſt above is all re- 


pclled and blown off, and that under attracted up- 


wards. If, inſtead of Saw-duſt, you place upon the 
flat Piece of Iron a ſmall ſquare tin Box filled with 
Water, or any other Veſſel made of a Matter non- 
electric fer ſe, particularly metalline, and endeavour 
to draw off the Water by a capillary Siphon : the 
Water, in that Caſe, will fall Drop by Drop, as uſually ; 
but the Inſtant the Bar is electrified, it will run in one 
continual Stream ; which, if the Chamber be dark- 
ened, will alſo appear luminous. This Play of the 
Water may again be ſtopped at Pleaſure, by the Ap- 
plication of one Finger to the Bar, as above. If the 
flat Piece of Iron be unſcrewed and removed, the 
Electricity runs out at the Extremity of the Bar, 
to the Eyes, in the Appearance of a blewiſh Flame; 
to the Smell, like Fumes of Phoſphorus; and, to the 
Feeling, like a Blaſt of Wind; as in the Experiment 


of the Sword. 


ExP. IV. 
The moſt ſurpriſing of all, is that of Mr. My/chen- 


braoeck, improved by Monſieur de Monnier. A Muſ- 


quet-Barrel open at both Ends, is ſuſpended parallel to 
the Horizon, by ſilken Threads within Reach : and at 


the Breech End, about three Inches from the Extre- 


mity, is hung, by a Ring of Iron worked into the 
Barrel itſelf, a ſmall iron Chain about half a Foot 
in Length. A glaſs Phial, reſembling in Size and 

Shape 
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Shape a common Vinegar-Crewet, is then prepared; 
full of Water and well corked, with an iron Wire 
running through the Cork almoſt to the Bottom, and 
emerging ſome two or three Inches above it, out of 
the Top of the Phial. The Head of this Wire is 
bent, to catch in the loweſt Link of the Chain; and 
is to be there ſuſpended, when it has been electrificd, 
From the Mouth of the Barrel, which is pointed in 
a Line parallel to the equatorial Plane of the revolving 
Spheroid, comes a long iron Wire, inſerted into the Bar- 
xel itſelf, as far as one Third of its Length, and thence 
proceeding till it touches the glaſs Spheroid ; to a 
Contact with which it is determined by one of the 
filken Loops I mentioned above in the Deſcription of 
the Apparatus. Every thing being thus diſpoſed, the 
Gun-Barrel is to be electrified by repeated Revolu- 
tions of the glaſs Spheroid; which is to be in a con- 
tinual Contact with the long Wire that proceeds 
from it. The Phial is, at the ſame time, to be elec- 
trified by the Operator, who takes hold of the Body 
of the Bottle, and applies to the electrify ing Spheroid 
the bent Extremity of that Wire, which paſſes from 
near the Bottom of the Phial through the Cork, as I 
deſcribed above. The Operator muſt take care not 
to touch the Wire itſelf, while he endeavours to 
electrify the Phial; otherwiſe he would be in the 
Caſe of one, who ſhould aim to electrify himſelf, 
without ſtanding upon ſome one of the Bodies, 
that are Electrics per ſe. When the Phial is ſuf- 
ciently electrified, which will be done in eight or 
ten Revolutions of the Spheroid ; for I would not 
have any one be too free in beſtowing ſuch an Ef— 
ficacy upon it by too long an Application, as might 


pcrhaps, 
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perhaps, occaſion his recciving a more violent Shock 
than he would be willing to feel, particularly if the 
glaſs Spheroid has been any time in Action, and is 
much heated thereby; the Phial is then, I ſay, to be 
ſuſpended by the iron Chain, the glaſs Spheroid con- 
tinuing till to revolve about its Axis, and to electrify 
the Gun-Barrel ; the Perſon then who has Courage 
enough to ſuffer the Experiment, for ſo I muſt ex- 
preſs myſelf, graſps the Bottom of the electrified 
Phial with one Hand, and with the other touches the 
Gun- Barrel. At that Inſtant, a great Part of the 
nervous Syſtem receives. a Shock ſo violent, that it 
would force the ſtrongeſt Man to quit his Hold, and 
turn him half-round. 

I remember, among others of us, that tried the 
Experiment, was a Boy of about fourteen: I asked 
him, what he thought of it; he told me, that he 


imagined, the inſtant he touched the Gun-Barrel, his 


Arms had been broke ſhort off at the Elbows, and 
that he had been cur into two Parts juſt below the 
Breaſt ; another of the Company, with a ſort of 
Pun, termed it being broken upon the Wheel. 
In Effect, ſo far the Boy was in the right, that the 
Shock in the Arms ſeems to extend no farthcr 
than the Elbows, and that of the Body no lower 
than the Breaſt, without affecting however in the 
leaſt the Head, or ſeeming to reach beyond the 
outward Expanſion of the Nerves: yet is it not to 
be termed a Pain; for there is not the leaſt Senſe of 
that ſort in it, but a mere ſudden convulſionary 
Motion, or rather a Shock, which ſurpriſes much, 
and is indeed an uneaſy, though not a painful 
Senſation, 


Ig 
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In this Experiment, it is very remarkable, how 
greatly the Force of the communicated Electticity is 
augmented, by the Application of the electrified Phial : 
But the moſt ſurpriſing Circumſtance attending the 
Uſe thereof, and which, I believe, is, among all 
the Bodies that are ſuſceptible of Elcftricity, pecu- 
liar to this alone, is, that it loſes not entirely its 
Efficacy under ſeveral Minutes; and I am told, that 
in a Froſt it will retain it for ſix-and-thirty Hours to- 
gether. | 
Monſieur de Buffon, who informed me that 
Monſieur /e Monnier was the firſt who diſcovered 
this Particular, has alſo aſſured me, that this ſame 
Gentleman had frequently electrified the Phial at 
home, and brought it in his Hand through many 
Streets from the College of Harcourt, to his 
Apartments in the Kipg's Garden, without any very 
ſenſible Diminution of its Efficacy. The Uſe of the 
electrified Phial may be diverſified many Ways: 
among others are ſuch as follow. 


E xp. V. 


When the Phial has been ſufficiently electrified as 
above, the whole Company join Hands; the Opera- 
tor at one Extremity of the Line graſps the Bottom 
of the electrified Phial, and the Perſon at the other 
Extremity touches the Wire, which riſes above the 
Cork. At that Inſtant, the whole Company receives 
2 Shock, feſembling that in the Experiment of the 
| K k Gun 
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Gun Barrel, but not ſo ſtrong; for it ſeems not at 
all to extend beyond the Elbows. 

This is the Experiment, which Abbe Nollet 
performed upon 180 of the Guards, before the King, 
who were all ſo ſenſible of it at the ſame Inftant 
of Time, that the Surprize cauſed them all to ſpring 
up at once; as it will indeed force any Perſon to 
do that ſubjects himſelf to the Trial; tho' the con- 
vulſionary Motion itſelf, as I obſerved before, 
reaches not beyond the Elbows : But the greater 
or leſſer Effect depends entirely upon the longer or 
ſhorter Application of the Phial to the electrify- 
ing Spheroid; and I am credibly informed, that 
when due Precautions have not been taken in this 
Particular, ſome Perſons have received ſuch vio- 
lent Shocks, as have benumbed, and impaired, to 
a certain Degree, the Uſe of their Arms for a Day 
or two, before they perfectly recovered themſelves. 
I can aſſure you, however, from my own Experience, 
that, with the Precautions I have already taken notice 
of, there is no manner of Danger, tho at the ſame 
time a ſufficient Efficacy may be communicated to 
the Phial, to gratify any one's Curioſity: And in this 
Particular I have been the more prolix, leſt any bad 
Conſequence ſhould happen to the unexperienced. 


Exp. VI. 


Another Experiment with the electrified Phial con- 
fiſts, firſt, in placing a Wire fixed in a Pedeſtal, erect in 
a Baſon of Water, the Head of which Wire is bent, 


and riſes ſome three or four Inches above the 1 
o 
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of the Water; and then, in touching the Surface of 
the Water with one Hand, and the ſtanding Wire 
with the Wire of the electrified Phial, which is 
graſped by the other Hand, as in the preceding Ex- 
periments. The Effect of this is much more violent 
than thar of the laſt Experiment, and I think, exceeds 
even the Shock of the Gun-Barrel ; ſo that here the ut- 
moſt Precaution muſt be uſed, not to electrify the Phial 
too much. 

I obſerved particuiarly upon the Trial of this, 
that the Operator, who appeared to be vety expert, and 
quite familiarized with every former Effect, ſhewed 
however ſome Apprehenſion, and was unwilling to 
lead the Way, as he had done in all the other Ex- 
periments. 


Exp. VII. 


If the electrified Phial is held in the Hand, and the 
Chamber is darkened, the Wire inſerted in it is per- 
ceived to emit a Stream of Fire at its Extremity 
without any Diſcontinuance; but if it is ſuſpended 
by a ſilken Thread, the fiery Eruption inſtantly 
ceaſes. 

This, as a Perſon would be apt to imagine, gives ſome 
Inſight into the Reaſon of its Retention of Electricity; 
the ambient Glaſs and ſilken Thread being in the Num- 
ber of the Electrics per ſe, which have a Power of de- 
termining to, and confining in, any other kind of Body, 
a communicated Electricity, though they are not ſuſ- 
ceptible of it themſelves. Vet, as the French obſerve 
very well, there are ſo many of what they term Bi- 

KK 2 Sarreries, 
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Zarreries, or unaccountable Phenomena, in the 
Courſe of electrical Experiments, that a Man can 
ſcarce aſſert any thing, in conſequence of any Ex- 
periment, which is not contradifted by ſome unex- 
pected Occurence in another: At leaſt, this is my 
preſent Thought of the Matter; and I am the more 
confident in advancing it, ſince that I have learnt your 
Friend Monſieur 4e Buffon is of the ſame Opinion, 
for whoſe Judgment I have the greateſt Defcrence. 
I remember he told me one Day, when I had the Ho- 
nour of waiting upon him, that he thought the whole 
Subject of Electricity, though illuſtrated with ſo great 
a Variety of Experiments, very far from being yet 
ſufficiently ripe for the Eſtabliſhment of a Courſe of 
Laws, or indeed of any certain one, fixed and deter- 
mined in all its Circumſtances. An Inftance of this, 
among others that are or may be found out, will 
appear in the following Experiment. 


EXP. VIII. 


if the non electtified Phial is placed upon a glaſs 
Salver, it acquires from the Revolution of the 
Spheroid no Electricity, though its Wire is in Con- 
tact with it all the Time; unleſs the Finger of ſome 
one in the Company is approached very near to the 
Phial itſelf : But, in that Caſe, it receives it viſibly 
from the Finger ; inſomuch that, if the Chamber is 
darkened, you will ſee the electrical Fire ſtreaming 
out of the Finger, and entering into the Water, 
through 
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through the Body of the glaſs Phial, which is thereby 
immediately impregnated with it; and this, though 
the Hand ſhould be placed even under the glaſs 
Salver itſelf. 

Here we fſce an Example, where an Electric 
per ſe is ſo far from terminating or excluding 
the Power of Electricity, that it is even made a 
Medium of Communication in Circumſtances where 
the Wire, which is a Non electric per ſe, refuſes to 
perform its expected Office. When I ſpeak of the 
Power of Electricity in this Caſe, I would not be 
underſtood of the Power of attracting light Bodies, 
which is well known to be ſcarce ſenſibly interrupted 
by a glaſs Medium, as appears in the common Expe- 
riment of an electrified Tube, acting upon Leaf- 
Gold, in a cryſtal Bottle: Though even this, if duly 
conſidered, might create ſome Difficulty ; but I would 

only be underſtood of that communicated Virtue, 
which renders Non-electrics per ſè electtical. In one 
Word, the Singularity of this Experiment is, that, 
by the Addition of the glaſs Salver, the Wire and 
the Water, both of them Non-clectrics per /e, ſhould 
not be in the leaſt affected without the Approach of a 
Hand, and ſhould then receive the electrical Fire 
from it through a glaſs Medium; notwithſtanding 
they are in the very ſame Circumſtances, that a Man 
is in, or any other Non clectric per ſe, placed upon a 
Cake of Wax and in Contact with the electrifying 
Spheroid. Now, that in this Experiment the glaſs 
Salver has a conſiderable Effect, is very clear. For, 
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if the Phial is placed upon the Table, or upon a 
Stand, without the Salver, a few Revolutions of the 
Spheroid will with Eaſe communicate a ſtrong Elec- 
tricity to it; particularly if any one touches the Table 
or Stand it is placed upon: and to know whether any 
Degree of Electricity has been communicated or not, 
the Phial is to be brought to the Teſt of any of the pre- 
ceding Experiments. 


E xp. IX. 


Tf the electrified Phial is placed upon a Table, 
and any light Body is ſuſpended by a ſilver Thread, 
within the Diſtance of about two Inches from the 
Phial, what I ſaw was a ſmall braſs Bell of a Lap- 
dog's Collar, the Phial will attract that light Body to 
it with Force, if any of the Company touch the 
Wire of the Phial; but if the Phial itſelf is touched, 
it will repel it with a Force equal to its Attraction 
in the former Caſe. 


Exp. X. 


This Experiment conſiſts in the Communication of 
the electrical Fire from the glaſs Spheroid to many Per- 
ſons at once, as in England from a Tube; with this only 
Difference, that the Company do not here join Hands, 
but are united to each other by taking hold of iron 
Chains, which ſurpriſingly increaſe the Force of the 

communicated 
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communicated Electricity: For it is to be obſerved, 
that, whenever the Communication is carried on by 
a. metallic Medium, the Effects are much the more 


ſenſible. 


Exe. XI. 


This Experiment is no other than what has been 
frequently tried in England, the Attraction of Leaf- 
gold by a hollow wooden Globe, to which Elec- 
tricity is communicated, by a Packthread of a very 
great Length ſuſpending it; after it has been con- 
ducted over ſilken Threads croſſing the Chamber at 
ſeveral Diſtances, in a ſort of Spiral, conſiſting of as 
many Turns as the Place will admit. 

I had almoſt forgot to take notice of two Particulars, 

which were the Conſequences of ſome of the preceding 
Experiments, and may in ſome meaſure ſerve to illuſ- 
trate them: The one regards the Communication of 
Electricity; the other, its ſurpriſing Force. 
At the grand Convent of the Carthuſians here in 
Paris, the whole Community formed a Line of nine 
hundred Toiſes, by means of iron Wires of a propor- 
tionable Length, between every two; and, conſe- 
quently, far exceeding the Line of the 180 of 
the Guards above-mentioned. The Effect was, that, 
when the two Extremities of this long Line met in 
Contact with the electrified Phial, the whole Com- 
pany, at the ſame Inſtant of Time, gave a ſudden 
Spring, and all equally felt the Shock, that was the 
Conſequence of the Experiment. 


The 
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The other Phenomenon was the Refuit of a late Ex- 
periment of Abbe Nollet s. He fixed, at the two Ex- 
tremities of a braſs Ruler, two ſmall Birds, a Sparrow 
and a Chaffinch: This Ruler had a Handle or Pedeſtal 
faſtened to the Middle of it, for the Convenience of 
holding it. When both the Gun Barrel and the Phial 
had been ſufficiently electrificd, as in the 4th Expe- 
riment, he applied the Head of the Sparrow to the 
ſuſpended Phial, and the Head of the Chaffinch to 
the Barrel. The Conſequence, upon the firſt Trial, 
was, that they were both inſtantancouſly ſtruck life- 


N 
19 

| | 0 

| 

| | 
| 


leſs, as it were, and motionleſs, for a Time only, and 
r they recovered ſome few Minutes after: but, upon a 
[ I ſecond Trial, the Sparrow was ſtruck dead, and 
| {f upon Examination found livid without, as if killed 
| | with a Flaſh of Lightning, moſt of the Blood-veſlels 
| f within the Body being burſt by the Shock. The 


| ql Chaffinch revived, as before. 


{6 This is, Sir, the exacteſt Relation I have been able 


| 419 | . . 

1 to put together, of a Series of Experiments I have 
git | F . . . . 
| : been exceedingly ſurpriſed with: And which I ſhould 
I 1 ſooner have tranſmitted to you, had I not been 


1 obliged to employ ſome time in the clearing up ſe- 
| veral Particulars, and in the ſatisfying myſelf about 
ſome of the Facts, by repeated Trials, before I would 
. venture to give you an Account of them. 
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That you may very long enjoy t 


he moſt perfect 


Health and Happineſs, is the ſincere Wiſh of, 


SIX, 


Daus moſt obliged 


| 


Humble Ane 


Turbervill N eedham. 


II. Via Cometæ 
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Ex obſeryationibus autem ſecunda et quarta Marrs; 
habitis certo conſtat, cometam die tertia Martii circa 
horam ſextam matutinam ad æquatorem pertigiſſe, 
eumque tranſiviſſe in aſcenſione recta 2825 30”, cum 
inclinatione ſuz ad æquatorem ſemitæ 84 30” quam 
proximè; adeoque tum obtinuiſſe longitudinem 135 
35 in , cum latitudine boreali 225 54“. Exinde 
etiam colligere eſt, eandem ſemitam cometicam (quæ 
apparentiæ decurſu a circulo maximo haud deviaſſe 
viſa eſt) occurriſſe eclipticæ quidem in V et S g® 197 
cum inclinatione 80 omnino graduum. Coluro verò 
æquinoctiorum in diſtantia 5* 37“ a polis mundi 
verſus puncta æquinoctialia, cum angulo inclinationis 
77* 33'z: Coluro demum ſolſtitiorum in diſtantia 
23* 57 Ta polis mundi, verſus punQa ſolſtitialia cum an- 
gulo inclinationis 135387 æquali maximæ elongationi 
orbitæ ab eodem coluro in parte averſa, ac diſtantiæ 
polorum orbitæ a punctis æquinoctialibus. 


III. Of the various Genera and Species of 

Muſic among the Ancients, with ſome Ob- 
ſervations concerning their Scale; in a Let- 
ter from John Chriſtoph. Pepuſch, Myufec. 
D. & F. R. S. to My. Abraham de Moivre, 
F. R. 5. | 


SIX. 


ue pur fla N Compliance with your Requeſt, I 


Alterations. here fend you ſome of my Thoughts 
on the various Genera and Species of the Greek v4 
ic, 


„ 

ſic. What they were, and how far the Doctrine of 
the Ancients in this reſpect is reconcileable with the 
true Nature of muſical Sounds, are, you know, Que- 
ſtions which have not a little perplexed the Learned. 

That muſical Intervals are founded on certain Ra- 
tio or Proportions expreſſible in Numbers, is an old 
Diſcovery. Nobody is better acquainted with theſe 
Proportions than yourtelf; and I am not a little 
obliged to you for the Light you have herein given 
me. It is well known, that all muſical Ratio s may 
be analyſcd into the prime Numbers 2, 3, and 5; 
and that all Intervals may be found from the Octave, 
Fifth and Third Major; which reſpectively correſpond 
to thoſe Numbers. Theſe are the Muſicians Ele- 
ments, from the various Combinations of which all 
the agreeable Variety of Relations of Sounds reſulr, 
This Syſtem is ſo well ſounded on Experience, that 
we may look upon it as the Standard of Truth. 
Every Interval that occurs in Muſic is good or bad, 
as it approaches to, or deviates from, what it ought 
to be on theſe Principles. The Doctrine of ſome of 
the Ancients ſeems different. Whoever looks into the 
Numbers given us by Pzolemy, will not only find the 
Primes 2, 3, and 5, but 7, 11, &c. introduced. Nay 
he ſeems to think all Fourths good, provided their 
component Intervals may be expreſſed by ſuperparti- 
cular Ratio c. But theſe are juſtly exploded Con- 
ceits; and it ſeems not improbable, that the Contra- 
ditions of different numerical Hypotheſes, even in 
the Age of Ariſtoxenus, and their Inconſiſtency with 
Experience, might lead him to reject their Numbers 
altogether. It is Pity he did: Had he made a pro- 
per Uſe of them, we ſhould have had a clearer Inſight 
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into the Muſic of his Times. However, what re- 
mains of the Writings of this great Muſician, joined 
to my own Obſervation and Experience, has enabled 
me, I hope, to throw ſome Light upon the obſcure 
Subject of the ancient Species of Muſic. 

By the Manner in which Euclid and others find 
the Notes of their Scale, it muſt have been com- 
poſed of Tones Major, and Limma's. Hence the 
feven Intervals of one Octave would be thus expreſſed 
in Numbers, 3 , 1, Þ 34%» J, Þ- | 

Some modern Authors have from this inferred the 
Imperfection of the Greet Mulic. They alledge we 
here find the Diionus, or an Interval equal to two 
Tones Major expreſſed by A, inſtead of the true 
Third Major expreſſed by 3+ As there can be no 
Queſtion of the Beauty and Elegance of the latter, 
the former therefore muſt be out of Tune, and out 
of Tune by a whole Comma, which is very ſhock- 
ing to the Ear. In like manner the Trihemitone of 
the Ancients falls ſhort of the third Minor by a 
Comma ; which is alſo the Deficiency of their Hemi- 
tone or Limma, from the true Semitone Major, fo 
eſſential to good Melody. Theſe Errors would make 
their Scale appear much out of Tune to us. This 
| readily grant; and add, that it appeared out of 
Tune to them; ſince they expreſly tell us, that the 
Intervals leſs than the Diateſſaron or Fourth, as alſo 
the Interyals between the Fifth and Octave were diſ- 
ſonant and diſagrecable to the Ear. Their Scale, 
which has been called by ſome the Scala maxima, 
was not intended to form the Voice to ſing accu- 
rately, but was deſigned to repreſent the Syſtem of 
their Modes and Tones, and to give the true Fourths 


and 


18 
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and Fifths of every Key a Compoſer might chooſe. 
Now if, inſtead of Tones Major and Limma's, we 
take the Tones Major and Minor, with the Semitone 
Major, as the Moderns contend we ſhould, we ſhall 
have a good Scale indeed, but a Scale adapted only to 
the concinnous Conſtitution of one Key; and when- 
ever we proceed from that into another, we find fome 
Fourth or Fifth erroncous by a Comma. This the 


Ancients did 'not admit of. If, to diminiſh ſuch 


Errors, we introduce a Temperature, we ſhall have 
nothing in Tune but the Octave. We ſee then the 
Scale of the Ancients was not deſtitute of Reaſon ; 
and that no good Argument againſt the Accuracy of 
their Practice can from thence be formed. 

It was uſual among the Greeks to conſider a de- 
ſcending as well as an aſcending Scale; the former 
proceeding from acute to grave, preciſely by the fame 
Intervals as the latter did from grave to acute. The 
firſt Sound in each was the Pros/ambanomenos. The 
not diſtinguiſhing theſe two Scales has led ſeveral 
learned Moderns to ſuppoſe, that the Greeks, in tome 
Centuries, took the Pros/ambanomenos to be the loweſt 
Note in their Syſtem; and, in other Centurics, to be 
the higheſt. But the Truth of the Matter is, that the 
Proslambanomenos was the loweſt, or higheſt Note, ac- 
cording as they conſidered the aſcending, or defcending 
Scale, The Diſtinction of theſe is conducive to the 
Variety and Perfection of Melody; but I never yet 
met with above one Piece of Muſic, where the 
Compoſer appearcd to have any Intelligence of this 
kind. The Compoſition is about 1 50, or more, Years 
old, for four Voices; and the Words are, Vobis da- 
tum eſt noſcere Myſterium regni Dei, ceteris 2 
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in Parabolis; ut Videntes non videant, et audientes 


non intelligant. By the Choice of the Words, the 


Author ſeems to allude to his having performed ſome- 
thing not commonly underſtood. 

I ſhall here give you an Octave only of the aſcend- 
ing and deſcending Scales of the diatonic Genus of 
the Ancients, with the Names for their ſeveral Sounds, 
as alſo the correſponding modern Letters. 


Aſcending. Deſcending. 
A Proslambanomenos | 

_ Z 
W. _ Hypate Hypaton 
85 Parhypate Hypaton N e 
D Lychanos Hypaton „ 

— 

E Hypate Meſon RM 
F Parhypate Meſon 6 
G Lychanos Meſon. $ 4 
" Few Meſe = G 


Where you ſee the ſame Greek Names ſerve for 
the Sounds in the aſcending and deſcending Scales. 

In the Octave here given, four Sounds, viz. the 
Proslambanomenos, Hypate Hypaton, Hypate Meſon, 
and Meſe, were called Stabiles, from their remain- 
ing fixed throughout all the Genera and Species. 
The other four Sounds being the Parhypate Hypa- 


ton, Lychanos Hypaton, Parkypate Meſon, and the 


Lychanos 


A „ & 


US © 
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Lychanos Meſon, were called Mobiles, becauſe they 
varied according to the different Species and Varie- 
ties of Muſic. 

I come now to determine the Queſtion, What theſe 
different Genera and Species were. You know, that 
by Genus and Species was underſtood a Diviſion of 
the Diateſſaron, containing four Sounds, into three 
Intervals. The Greeks conſtituted three Genera, 
known by the Names of enharmonic, chromatic, and 
diatonic. The chromatic was ſubdivided into three 
Species, and the diatonic into two. The three chro- 
matic Species were the Chromaticum molle, the 
Seſquialterum, and the Toniæum. The two diatonic 
Species were the Diatonicum molle, and the Inten- 


ſum ; ſo that they had ſix Specics in all. Some of 


theſe are in Uſe among the Moderns, but others arc 
as yet unknown in Theory or Practice. | 

I now proceed to define all theſe Species, by de- 
termining the Intervals, of which they ſeverally con- 
ſiſted ; beginning by the Dziatonicum intenſum, as the 


moſt eaſy and familiar. 


The Diatonicum intenſum was compoſed of two 
Tones, and a Semitone: But, to ſpeak exactly, it 
conſiſts of a Semitone Major, a Tone Minor, and 
a Tone Major. This is in daily Practice; and we 
find it accurately defined by Didymus, in Ptolemys 
Harmonics publiſhed by Dr. Wallis. 

The next Species is the Diatonicum molle, as yet 
undiſcovered, as far as appears to me, by any modern 
Author. Its component Intervals are, the Semitone 
Major, an Interval compoſed of two Semitones Mi- 
nor, and the Complement of theſe two to the fourth, 
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being an Interval equal to a Tone Major, and an en- 
harmonic Dieſis. | 
The third Species is the Chromaticum Toniæum. 
Its component Intervals are, a Semitone Major, ſuc- 
ceeded by another Semitone Major; and, laſtly, the 
Complement of theſe two to the fourth, commonly 
called a ſuperfluous Tone. 

The fourth Specics is the Chromaticum Seſqui- 
alterum, which is conſtituted by the Progreſſion of 
a Semitone Major, a Semitone Minor, and a Third 
Minor. This is mentioned by Prolemy, as the Chro- 
matic of Didymus. Examples among the Moderns 
are frequent. 

The fifth Species is the Chromaticum molle. Its 
Intervals are two ſubſequent Semitones Minor, and 
the Complements of theſe two to the fourth; that 
is, an Interval compounded of a Third Minor, and 
an enharmonic Dieſis. This Species I never met with 
among the Moderns. 

The ſixth and laſt Species is the anharmonic. Sali- 
nas and others have determined this accurately. Its 
Intervals are, the Semitone Minor, the enharmonice, 
Dieſis and the Third Major. | 

Examples of four of theſe Species may be found 
in modern Practice. But I do not know of any Theo- 
riſt who ever yet determined what the Chromaticum 
Tonicum of the Ancients was: Nor have any of them 
perceived the Analogy between the Chromaticum Sej* 
quialterum and our modern Chromatic. The Enhar- 
monic, ſo much admired by the Ancients, has been lit- 


tle in Uſc among our Muſicians as yet. As to the Dia- 
toaicum intenſum, it is too obvious to be miſtaken. 
'6  Ariftoxenus 
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Ariſtoxenus and others often mention the 
Tone as divided into four Parts, and the Semitone 
into two; thereby making ten Diviſions or Dze/es 
in the fourth. And this is true, if we conſider theſe 
Sounds in one Tenſion ; that is, either aſcending or 
deſcending : But, accurately ſpeaking, when we con- 
ſider all the Dzefes or Diviſions of the fourth, both 
aſcending and deſcending, we ſhall find thirteen ; five 
to each Tone, and three to the Semitone Major. Bur 
then it is to be obſerved, that ſome of theſe Diviſions 
will be lefs than the enharmonic Dieſis: For, if we 
divide the Semitone Major into the Semitone Minor, 
and enharmonic Dieſis, aſcending, for Inſtance, E, 
ME, F, and then divide in like manner deſcending, 
F. V, E, we ſhall have the Semitone Major divided 
into three Parts thus, E, by, XE, F; where the 
Interval between ÞF and ME is leſs than the enhar- 
monic Dieſis between E and b, and between E 
and F, as is eaſily proved. | 

Now, if we ſuppoſe theſe fmall Intervals equal, 
by increaſing the leaſt Diviſion, and diminiſhing the 
true enharmonic Dieſis, we ſhall then have a fourth 
divided into thirteen equal Parts; and, conſequently, 
the Octave divided into three ſuch cqual Patts ; 
which gives us the celebrated Temperature of 
Huygens, the moſt perfect of all. 8 

From this it appears, that the Diviſion of the 
Octave into 31 Parts, was neceſſarily implied in the 
Doctrine of the Ancients. The firſt of the Moderns 
who mentioned ſuch a Diviſion was Don Y7ncentino, 
in his Book intitled LAntica Muſica ridotta alla 
moderna Prattica, printed at Rome, 1555. folio. An 
Inſtrument had been made according to his Notion ; 
which was condemned by Zarlino and Calinas, with- 
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cout ſufficient Reaſon. But Mr. Huygens, having 
more accurately examined the Matter, found it to be 
the beſt Temperature that could be contrived. Tho' 
neither this great Mathematician, nor Zarlino, Sali. 
nas, nor even Don Vincentino, ſeem to have had a 
diſtin Notion of all theſe thirty-one Intervals, nor 
of their Names, nor of their Neceſſity to the Per- 
fection of Muſic. 

I muſt obſerve to you, that I received, ſome time 
ago, a Manuſcript from Florence, where a Muſician 
of that City had rightly named theſe Intervals of the 
Octave. I found their Names, you know, many 
Years ago. | 

In Huygens's Temperature the Tones are all equal: 
But, in a true and accurate Practice of Singing, they 
are not ſo. And muſt add, that the Tone divided 
in every Species muſt be the Tone Minor; for the 
Diviſion of the Tone Major is harſh and inelegant. 
So that, in the Diviſion. of the fourth, it is to be ob- 
ſerved, that in evcry Species, the Tone Major muſt 
either be an undivided Iaterval, or make Part of one. 

You may perhaps wonder how the foregoing Doc- 
trine can be found in the Writings of the Ancients, 
fince the Diftinction of Tones into Major and Minar 
is no where mention'd in their Writings. But it is 
to be obſeryed, that though the Terms do not occur, 
yet the Thing itſelf was not unknown to them. FT 
own, they have not expreſſed themſelves fully ; yet, 
from the Whole of their Writings come to out Hands, 
I think the Doctrine before laid down may be well 
ſupported, But, as it would require ſome time to 
put this in a juſt Light, I muſt defer it to another 


Opportunity. 
1 am, Ge. 


IV. 
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IV. Extract of a Letter from Mr. William 
Arderon, F. R. S. to Mr. Baker, 
F. R. S. containing Obſervations on the Pre. 
cipices or Cliffs on the Mortb-Eaſt Sea- 
Coaſt of the County of Norfolk. 


Dear Fir, Norwich, Oct. 29, 1746. 


Read Nov. 20. (M INC E my laſt, my leiſure Hours have 
1745. been chiefly employed in viſiting and 
examining many Places where I had Reafon to be- 


| lieve I might find ſome Things curious in the mine- 


ral or folk Kingdom; and I have enjoyed an incx- 
preſſible Satisfaction, in obſerving the great Variety 
of Subjects that demanded my Attention, and made 
every Pit or Fracture of the Earth, every Stratum of 
Sand, or Bed of Clay, every Flint or Pebble, ftrive, 
as it were, with each other, in producing fomething 
to oblige and reward me for my Trouble. 

I look back with much Regret on the many Op- 
portunities for this Study which 1 have formerly loſt : 


But, as good Fortune has placed me in a Country 


tolerably fertile in theſe Kinds of natural Productions, 
I hope, by my future Application, ro make fome 
Amends for my former Neglect, and fend you the 
incloſed Obſervations, as an Earneſt of what you may 
Bercafter expect, from, 

Dear Fir, 


Tour moſt humble Servant, 


Wm. Arderon. 
On 


N the roth of July haſt, I had the Pleaſure of 

ſeeing thoſe ſtupendous and amazing Precipices 
which bound our North-Eaſt Sea-· Coaſt; and rode ſome 
Miles betwixt them and the Sea. I can aſſure you, I 
was highly delighted with viewing them; and, as 
Sir Richard Steele fays, by the Deſcription of Dover 
Cliffs, Whoever looks upon theſe Precipices, and is 
not moved with Terror, mult either have a very good 
Head, or a very bad one.” 

Theſe dreadful Heights are equally dangerous to 
come nigh, above or below; as they are ſo frequently 
tumbling down, and as often waſh'd away by the 
raging Billows: And altho' they are 20, 30, and in 
ſome Places 40 Yards and upwards in perpendicular 
Altitude, yet I am credibly informed the Sea has got 
of the Land at leaſt 110 Yards in leſs than 20 Years 
Time for fome Miles on this Coaſt. 

The various J/rata, which make up this long 
Chain of mountainous Cliffs, muſt be greatly enter- 
taining to every one, who takes a Pleaſure in look- 
ing into the many Changes, which the Earth un- 
doubtedly has undergone ſince its firſt Creation. 

Vegetable Mould, Oaz, Sands of various Kinds 
and Colours, Clays, Loams, Flints, Marles, Chalk, 
Pebbles, Gs. are here to be ſeen at one View beau- 
tifully interſperſed; and frequently the ſame kind 
many times repeated ; as if at one time dry Land had 
been the Surface; then the Sea; after, moraſly 
Ground; then the Sea, and ſo on, till theſe Cliffs 
were raiſed to the Height we now find them. 


What 


What makes this come up almoſt to Demonſtra- 1 
tion, are the (a) Roots and Trunks of Trees, which 
are to be ſcen at low Water in ſeveral Places on this 

© Coaſt near Hasboronugh and Walker. 

With reſpect to the Tooth I ſent you ſome time 
ago, I could trace nothing more out than what J 1 
have before informed you; but, that Bones of Ani- 
mals are often found here is indiſputably true; and 
I have now by me another (5) Tooth of an Elephant 
found betwixt Man/ley and Harborough, which (c) 1 
fhall forbear to deſcribe to you, as I defign it to wait 
upon you with Tome other Foſſils in a few Days. 

That the reſt of the Bones of theſe Animals are 
not preſerved ſo commonly as the Teeth, 1 am in- 
formed is their prodigious Bulk and Weight; whick 
are ſogreat, that the Country People thereabouts have 

never thought it worth their while to ſaye them from 
the Fury of the tempeſtuous Waves. 
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In 
| | 
(a) Dr. Hook, in his poſthumous Works ſays, the like are to be | 145 
ifeen on the Coaſts of Cumberland and Pembrokeſhire. | 1 


(b) Richard Frames? ſays, nigh Brarxelles in Flanders were found 
the Bones of an Elephant, the Head of which he had ſeen. Verſt. 
'D. 'TTF. | 

4 (c) 5 Only, that as this Tooth is much more decayed than that 
I before ſent you, and hath ſeveral Pieces broken off it, yet it 
weighs 10 Pounds and a Quarter; and Would have weighed as much 
or more than tat which Mr. Teutgelius deſcribes in the Philoſophical 
Tranſactions, Ne 234. found near Erfurt in Germany. This, I think 
he ſays. was the biggelt ever found in Egrope, 


A 
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In peruſing Dr. Hook's poſthumous Works, p. 3 13. 
in his Diſcourſe on Earthquakes, I there find, that 
Dr. Thomas Brown of this City preſented the Royal 
Society with a petrify'd Bone, found at Winterton, 
a little Country Town on this Coaſt, in the Year 
1666; but am far from being of (4) Dr. Brown's 
Opinion, to take them all for Bones of Sea Animals, 
much leſs of the Whale Kind, which are found here. 

Amongſt the many Strata, which I took notice 
of in theſe Cliffs, there is one of a dark-grey Colour, 
which ſweats out a yellowſulphureous Matter: I take 
it to be that ſort of Earth from which Vitriol is 
made ; but this is of ſuch a cauſtic Nature, that, it 
but a ſmall Piece of it be held to the Tongue, in a 
Moment it cauſeth as ſharp and excruciating a Pain, 
as if a red hot Iron had been holden to it. 


(d) © Whoever will take the Pleaſure to read Mr. Blair's Deſcrip- 
© tion of the Skeleton of the Elephant, now at Dundee in Scotland, 
© inſerted in Phil. Tranſ. N. 326, will find theſe Teeth before- 
c mentioned to be the real Teeth of Elephants, whatever Dr. Brows's 
© may be: And though I have never ſeen that Bone he preſented to 
c we 2 yet, I imagine it to be a Bone from the ſame kind of 
Animal.“ 
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| An Account of the Strata of Shells, and other Foſ- 
ſils, found at Cantley White Houſe in Norfolk. 


Fter giving you a ſhort Account of what I 
thought worth my Notice on our North Eaft 
Sea-Coaſt, I ſhall here lay before you what I have 
obſerved in ſome Marl-Pits at a Place called Cantley 
White- Houſe, about three Miles from Norwich, al- 
moſt South-Eaſt, and adjacent to the Country Seat 
of the honourable Thomas Vere, Eſquire (e). 

Theſe Marl or rather Chalk-Pits are made in the 
Side of a long Chain of Hills, which runs along the 
Side of the River 7ar, and about a Furlong or two 
now-and-then diſtant from it.- 

Theſe Hills E take to have been formerly the 
Boundaries to an Arm of the Sea, which made Nor- 
wich a famous Sea-Port; This, Sir, fome of our 
(f) antient Hiſtories make mention of as an undoubted 
Truth, tho' now look d upon as a mere Fable, as no 
Footſteps of it remain above-ground at this Day. 

In the above-mention'd Marl-Pits I have lately dif- 
covered a (g) Stratum of Shells, of about * 

4 thick, 


(e) Verſtegan ſays, that many Places which were Sea became 
dry Land, at the breaking of the German Ocean through the I//hmus 
which once join'd England to France. Verſt. p. 117. 

(f) The Reverend Mr. Bloomfield, in his Hiſtory of Norwich, pro- 
| duceth ſeveral antient Writings, which aſſert the Truth of this. 


Page 2. 

5 The Reverend Mr. Thomas Lawrence, in his Mercurius Centralis, a 
is of Opinion, theſe Shells, and all others under-ground, are lodged 
here by ſubterraneous Currents. Page 47. 


Nn 
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| thick, running nearly parallel to the Horizon, and I 
5 believe nigh level with many Parts of the Ground in 
q Norwich. This, Sir, ſeems to put the Matter out of 
* all Diſpute, and fairly confirm our antient Hiſtory (þ). 
I examin'd carefully this Stratum, where I found 
*: a great many (i) Kinds of Shells, but none which 

i had withſtood Time's all-devouring Teeth, ſo as to 
} bear the handling; excepting the common Wilk, 

ſome of which were very perfect (. 


Amongſt 


1 ( Dr. c. Leigh, in his natural Hiſtory of Lancaſbire, fooliſhly 
1 enough, boldly affirms all Foſſils to be the Diſports or Luſus Na- 
| | turæ. Book III. p. 41. and many other Places. 
oh (i) Common Cockle. Black Muſſel. Oyſter. Pectunculus, & c. 
lf () The ever memorable Dr. Hook, in his poſthumous Works, 
- ſays, that Earthquakes ſeem to be the chief Efficients which have 
1 tranſported theſe petrified Bodies, Shells, Woods, & c. and left them 
Þ in ſuch Parts of the Earth as are no otherwiſe likely to have been 
= the Places wherein ſuch Subſtances ſhould be produced. 
' i © That ſeveral Mountains and Vallies have taken their Riſe from 
j © Earthquakes muſt inevitably be allowed; but then they are to be 
_ ---. © found in hotter Countries than this. If the contrary is believed, 
' i © why don't ſuch Things happen now? And why is all Hiſtory 
10 < filent upon this Head? Beſides, the Regularity of the Strata's of 
| c Shells, and their often lying parallel to the Horizon for many 
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© Yards, I own, puzzle me vor. much, and prevent me from ac- 
< quieſcing with this ingenious Man on this Head.” 

Dr. Woodward's Hypotheſis, or Manner of bringing theſe Shells, 
©.and all other Foſſils, into the Places where we now find them, by a 
c total Diſſolution of Matter, is indeed very pretty; but ſo many 
< Difficulties ariſe (however plain it might appear to him) I believe 
_— © few now-a-days are of his Opinion. 
| © Above all, I think Mr. Petits Way of Thinking is liable to the 
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1 © feweſt Objections; viz. by the Variation of the Paralleliſm of the 
4 < Earth's Axis; which, being allow'd, muſt certainly alter the Cen- 
by c tre of Gravity: if ſo, then all the fluid Parts will conform thereto ; 
| © and then it will follow, that one Parc will be cover'd, and over- 
| © flow'd by the Sea, that was dry before, and another be diſcoyer'd 
| © and laid dry, that was before overwhelm' d. 
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Amongſt the Variety of Things I took notice of in 
this Stratum was a Piece of Coal; which Ipicked out 
from amongſt the Shells. This muſt have lain here as 
long as they, and been brought from ſome other. 
County, as nothing of its Kind is to be found here, 
but what is brought from diſtant Parts. 

Certainly, Sir, this ſeems to prove, that the Uſe. 
of Coals has been known to the antient Britons ; 
and that they brought them hither from the more 
Northern Parts,. when the Sea cover'd the greateſt. 
Part of Norfolk: Tho', in all Probability, this muſt . 
have been ſome Thouſands of Years ago. 
Theſe Shells lie 14 Yards above the Surface of the. 
River, and nearly 6 beneath the Top of the Hill; 
and I believe 34 Yards above the Surface of the Sea 
at Tarmouth. 

I have one Thing till to relate to you, which 
is really wonderful, and very much beyond my ut- 
moſt Endeavours to find out a ſufficient Reaſon for : 
it is, That in theſe very Marl-Pits, and I dare be bold 
to ſay, 6 or 7 Yards lower than the above-mention'd 
Stratum of Shells, are found an unaccountable Quan- 
tity of Stags Horns lying in all Directions: Several I 
took out with my own Hands; and the Workmen, 
which are employed here, tell me, that they ſcarce. 
work a Day, but they find leſs or more of them, 

But with my utmoſt Diligence I have not yet 
been able to find one whole and intire; nor do the 
Workmen ſay They ever did; which [ take to be 


very ſtrange. 


Nu 2 Theſe 


Theſe Horns () have been very large ones; ſome 
of the Spines meaſuring 12 Inches and upwards in 
Length. The Horns themſelves, many of them, are 
better than 24 Inches in Diameter, and ſcveral of 
Stem above 12 Inches from Spine to Spine. 

Another-Curiolity I was informed of, which would: 
have been a great Pleaſure to me to have had it in my 
Power to have ſent you : It was the entire Skeleton of a 
Man, which was found in the ſame Bed or Htratum with 
the above-mentioned Horns, as one of the Workmen 

aſſured me: He ſaid, he took the Pains to lay it all to- 
gether upon the Graſs, as regularly as he was able; 
but his Curioſity being then ſatisfied, he left it to be 
ground to Pieces by the Carts and Waggons that came 
thither for the Marl ; ſo careleſs were theſe poor igno- 
rant Pcople of ſo yaluable a Specimen of the human. 
Race ! What inſtructive Inferences might perhaps have 
been drawn from ſuch a Skeleton, with reſpect to the 
Magnitude of Men in the early Ages of the World! 
I own, I cannot but regret the Loſs of it. 

Helmet Stones (m) and Belemnites ate here to be 
found in abundance, at all Depths, and in every dif- 
ferent Stratum; which I think ſhews, that the Fiſh, 
which produced theſe Foſlils have been very plenti- 
ful: And ſo they muſt have been all over the County, 

as 
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(1) < The Nature of theſe Horn; ſeems to the Eve to be in' irely 
© changed into that of Chalk; on! retaining their outward Form, 
© and the Poroſeneſ of their inward Par's.” 

(n) © Whatever Strata heſe Helmet - Stones are found in, I obſerve 
© they are moſtly fiild with Matter of the ſame Nature and Con- 
* fiftency, provided they have lain there undiſturbed.” 
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as the like are to be found in cvery Place where-ever 
the Earth is broken open, or a Pit is digged. 


An Account of other Foſlils, found near Hartford- 
Bridge in Norfolk. 


BOUT a Mile South of a little Country Town 


called Xi, and near two Furlongs from 
(n) Hartford-Bridge, is a Pit, in which the Country 


People dig a particular Sort of Clay to lay upon their 


ſandy Lands. 

Amongſt this Clay, Sir, lie a greet many Knots, 
Lumps, or Nodules, of a bluer Sort of Earth, not 
widely differing from that which is found in Har- 
wich Cliff: Theſe, when digg'd up, are ſoft; but 
when they have been for ſome time expoſed to the 
open Air, they become almoſt as hard as Flint, 

In and upon theſe Lumps are the Impreſſions of 
the Cornu Ammonis or Snake-Stones in a beautiful 
Manner, from one Inch to five or ſix in Diameter; 
and ſeveral I ſaw with Part of the Shells upon them 
of a yellowiſh White (o). 

Many other Shells are to be found in theſe Lumps, 
as the Pectunculus, Helmet-Stones, Belemnites, com- 
mon Cockle, Turbos, c. but theſe arc moſt of them 
very {mall. 

But 


_ 


(1 About three Miles South-Weſt of Norwich. 
(0) When this Clay was ſoft, I found it impoſſible to get one 
© of them whole.” 
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But till more curious than all the reſt are certain 
Lumps of petrified cryſtallized Matter, of a. very odd 
Form, ſuch as I have never ſcen or ever read of, 

They y appear to have been originally Lumps of 
blue Clay, cracked by fome ſubterraneous Hear, 
or other unknown Cauſe, into which the Was 
ter has inſinuated, and the Salts contained therein 
have cryſtallized in the Cracks. 

When theſe Lumps are taken up, and become dry, 
the Clay Part falls from out the exterior Cells ; and 
then they may be thought groſly to repreſent an Ho- 
ney-Comb. At firſt I took them to be Bones from 
within-ſide the Skull of ſome great Fiſh, or other 
Sea Animal ; but ſome which I have ſeen lately, and 
of which I ſhall ſend you a Specimen, have con- 
vinced me I was miſtaken. Indeed ſince I wrote the. 
above, I have compared this Foſſil with the Deſcrip- 
tion Dr. Woodward gives of the Ludus Helmontii, 
and I think it agrees ſomewhat. therewith. . 


V. 
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V. A Letter from Peter Templeman, M. D. 
Zo Wm. Battie, M. D. Fellou of the Royal 
College of Phyſicians, London, and F.R.S. 
concerning a Polypus at the Heart, and a 
Scirrhous Tumour of the Uterus. 


SIR, 
Read Nov. 27. HE following Caſe appearing to 
1746. me to be a remarkable Inſtance of 


a Polypus at the Heart, and of a ſcirthous Uterus, 1 
immediately determined to communicate it to you. 


ANN HICKS was brought to the Workhouſe 
of St. Andrew's Holborn on Saturday the 15th of 
November, 1746. Her Complaints were, a Diffi- 
culty of Breathing, from a Cold ſhe had caught about 
a Fortnight before, with a violent Pain and Palpi- 
tation of her Heart. The Pulſe was ſcarce percepti- 
ble. The Surgeon, Mr. Tait, being preſent, I order'd 
him to open a Vein ; but to keep his Finger on the 
Pulſe; and if it did not riſe on her loſing a little 
Blood, immediately to deſiſt. 

Upon her loſing an Ounce or two of Blood, the 
Pulſe grew more languid, and he accordingly de- 
ſiſted. I then order'd a large Bliſter to be applied to 
her Neck, and gave her oily Medicines with the vo- 
volatile Salts, 1 did not viſit at the Workhouſe 
again till the Y/edneſday following, when I found or 
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much eaſier in her Breath, but the Pain and Palpita- 


tion of the Heart continuing. 

As the oily Medicines had occaſioned a violent 
Purging,. I order'd her the Elixir aſthmaticum in 
Cinnamon-Water. Her Pulſe was till ſo little dif- 
cernible, that though I think it intermitted, yet L. 
cannot be poſitive. 

Upon my telling you on Thurſday my Apprehen- 
ſions of a Po/ /ypus at her Heart, trom che Pain aud: 
Palpitation of it, you deſired, that, when {he died, 
her Body might be open'd. To you therefore are we 
indebted for whatever curious was diſcover'd. She 
p tg on Friday, and her Body was open'd on Satur- 

9 

Upon expoſing the Body naked on the Table, we 
were ſurprifed with the Sight of a very large and hard 
Swelling in the hypogaftric Region; concluding it at 
the firſt View to be a Child; and the more ſo, be- 
cauſe the Woman had never made any Complaint of 
an Uneaſineſs in thoſe Parts. Having open'd the. 
Body, we found this Swelling to be of the Uterus, 
which was greatly enlarged, and extremely hard, Be- 
ſides the whole Body of the Uterus being thus en- 
larged and hardened, there were two large Protube- 
rances diſtin& from each other, that grew prominent 
out of the upper Surface of the Uterus, and were each 
of them of the Size of a large Egg. There was like- 
wiſe a third Protuberance on the oppoſite Side, but 


much ſmaller than the other two; and another that 


ſcem'd to be but juſt budding. We cut down directly 
through one of the large Protuberances into the very 
Body of the Uterus, and found nothing bur a _ 

Maſs 
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Maſs of a cartilaginous Subſtance. The Texture indeed 
of the Protuberance was ſome what laxer than of the 
Body of the Iterus. Having cut down very deep into 
the Uterus, and found nothing but this ſolid Maſs, 
we introduced a Probe from the Os Tincæ, to exa- 
mine if there was any Cavity in the Nerus; and found 
a ſmall one reaching to the Fundus, and barely large 
enough to admit the Probe. The Ovaries and Fal- 
lopian Tubes were in their natural State; except a 
ſmall Deviation of the Fallopian Tube on the right 

Side. | 
I know no Writer that has taken notice of a ſimi- 
lar Appearance in the Uferys, but Ruyſeh; and his 
Words I beg leave to cite. They are in his Theſau- 
rus Anatomicus Decimus, N*. CVI. Uterus Hu- 
© manus ſcirrhoſus factus, et in majorem molem er- 
« fenſus, id quod in vetulis aliquoties obſervavi; 
ce præterea ex ſuperficie ſuperiore alter et exiguns 
« ſcirrhus emergit, ut et ovaria, ovorum ductus 
% (tube Fallopianæ dicti) ſatis bene diſpoſita ; et hæc 
e omnia in liquore. He has not given any Plate or 
Deſcription of the Dimenſions of his enlarged U7e- 
rus; but this, which 1 have been deſcribing, is, in 
its greateſt Breadth 4 Inches and 3; its Length from 
the Os Tincæ 6 Inches; Thicknets, 3 Inches and an 
half; and its Weight, including the Ovaries, Fal. 
lopian Tubes, &c. two Pounds twelve Ounces of 

Arvoirdupoife Weight. a 4. ; 
Whatever Ruyſch had obſerved of that kind were in 
old Women. This Woman Itake to have been between 
30 and 40. He does not mention having ſeen more 
than one ſmall additional Scirrhus; whereas in 
Oo ours 
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durs there were three or four. And, laſtly, he does 
not mention any thing of the hard cartilaginous Sub- 
ſtance of the Uterus. 

There were ſeveral remarkable Adheſions in the 
Abdomen and Thorax ; as of the Omentum to the 
Peritoneum, of the Lungs to the Pleura and Dia- 
phragm, of the Pericardium to the Pleura. The 
Liver and Spleen appear'd in their natural State: The 
Kidneys were enlarged beyond their uſual Size: The 
coronary Veins of the Heart were much diſtended 
with Blood, and the Lungs inflamed to a Degree of 
Mortification. Upon examining the Cavities of the 
Heart, we found in the right Ventricle a polypoſe Con- 
cretion of a flcſhy fibrous Subſtance that adhered to 
the Ventricle, and, in ſeparating it from thence, was 
rent into two Pieces, 


_ ow. 26. Jour moſt obliged 
humble Servant, 


Peter Templeman. 


P. . I have annexed two Figures, repreſenting this 
præternatural U7ergs, drawn by the ingenious Dr. 


Parſons. Sec Tas, I. and TAB. II. 
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Tas. I. 


Repreſents the back Part of the Uterus with its 
ſcirrhous Tumours. 

A is the Uterns. 

B, The great Scirrhus. 

C, One of the great Protuber 
D, The Cervix Uteri. 

E,. Part of the Vagina. 

FF, The Ovaries. 

GG, The Extremities of the Fallopian Tubes. 
H, One of the Muſcles called Ligamenta rotunda. 
II. Spermatic Veſſels. 


K 8 4 Edge of rhe Als Veſpertilionis on the left 
ide. 


LL, Two ſmall Protuberances. 


ances. 


TAB. II. Fig. 1. 


Repreſents the fore Part of the ſame Irerus laid open, 
- by cutting through the Middle of the Scirrhus. 
A, The Cavity of the Uzerus. * 
BB, The divided Surfaces of the great Scirrhus. 

C, The fore Part of one of the great Protuberances. 
D, The Cervix Uteri laid open. 

E, The Vagina laid open. 


1 


, The divided Surface of the Protuberance that was 
cut through. 
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VI. Extract of a Memoir concerning the Com- 
munication of Electricity; read at the pub- 
lic Meeting of the Royal Academy of Sci- 
ences at Paris, Nov. 12. 1746. by Mon- 
fieur le Monnier the younger, M. D. of that 
Academy, and F. R. S. communicated by the 

Author to the Preſident of the Royal Society. 


_ Dec. 11. HE Author of this Memoir propoſes 
"ab therein to examine theſe three Queſ- 
tions; that is to ſay, How is this electric Virtue to 
be communicated to ſuch Bodies as have it not, and 
which are not capable of acquiring it by bare Friction 
only? How is the electric Matter propagated?- And, 
laſtly, in What Proportion is it diſtributed ? 

As to the firſt, The Author obſerves, that 
this electric Virtue is no other Way ro be com- 
municated, but by the near Approach of a Body 
already actually poſſeſſed of the fame : That the 
Rule taid down by Monſicur du Fay, That Bodies 
never receive Electricity by Communication, unleſs 
they are ſupported by Bod es electric in their own 
Nature, docs not always take Place, and that it is 
ſabje& to great Exceptions. For, firſt, in the 5 
den Experiment, the Phial filled with. Water i 
ſtrongiy electrificd by Communication, even Shes. 
carried in the Hand, which is not a Body electric by 
Nature. Secondly, all Bodies that are electrified by 


means of a Phial of Water fitted to a Wire, and 
which 
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which has already reccived a great degree of Virtue by 
Communication; all ſuch Bodies, I ſay, placed in any 
curve Line, connecting the exterior Wire, and that 
Part of the Bottle which is below the Surface of the 
Water, acquire Electricity, without being placed upon 
Reſin, Silk, Glaſs, or the like. 

Thus one may give a violent Concuſſion in both 
the Arms to 200 Men all at once, who holding 
each other by the Hand, ſo form the Curve juft 
mention'd, when the firſt holds the Bottle, and the 
laſt touches the Wire with the End of his Finger; 
and this, whether theſe Perſons actually touch cach 
other's Hands, or whether they are connected by 
iron Chains, that cither dip in Water, or drag upon 
the Ground ; whether they. are all mounted on | Cakes 
of Reſin, or whether they only ſtand on: the Floor ; 
in all which Cafes the Experiment equally ſucceeds. 
Electricity has in this Manner been carried 
through a Wire of the Length of 2000 Toiſes, that 
is to ſay, of about a Paris League, or near two 
Engliſh Miles and a half, tho Part of the Wire 
dragged upon wet Graſs, went over Charmil Hedges 
or Paliſades, and over Ground newly ploughed up. 
Thirdly, the Water of the Baſon in the Thu/e- 

rie, Whoſe Surface is about an Acre, has been cicc- 
trified in the following Manner: There was lirctched 
round half the Circumference of the Baſon an iron 
Chain, which was intircly out of the Water: The 
two Extremitics of. this Chain anſwer'd to thoſe of 
one of the Diameters of the Octogon: An Obſerver, 
placed at one of theſe Extremities, held the Chain with 


his left Hand, and dipped his right at the ſame time 
into. 
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into the Water of the Baſon; whilſt another Ob: 


ſerver, at the oppoſite Side of the Baſon, held the 
other End of the Chain in his right Hand, and a Phial 
well electriſied in his left: He then cauſed the Wire 
of his Phial to touch an iron Rod, fixed upright in a 
Piece of Cork that floated near the Edge of the Baſon; 
at that Inſtant both Obſervers felt a violent Shock in 
both their Arms. This ſame Fact was again con- 
firmed, by Experiments made upon two Baſons at the 
ſame time, that it might appear diſtinctly, that the 
electrical Effluvia did really paſs along the Super- 
ficies of the Water. 

Fourthly, It has been confirmed, by repeated Compa- 
ri ſons, that a Bar of Iron placed in the above-mentioned 
Curve, does not at all acquire more Electricity, when it 
is ſuſpended in ſilken Lines, than when it is held in 
the bare Hand. Whence it appears, that, in this Caſe, 
the contiguous non electric Bodies do neither partake 
of, nor abſorb in any way, the Electricity that has 
been communicated. = 

Beſides many ſtrong Exceptions to the Rule laid 
down by Monſieur du Fay, the Author adds another 
yet ſtronger, and indeed directly contrary to that 
Rule; which is, that the ſame Phial of Water, fitted 
with its Wire, receives either no Virtue at all, or at 
leaſt none that is ſenſible, ſo long as it is either 
placed upon a Stand of Glaſs that is very dry, or that 
it is {ſuſpended by a filken Thread, whilſt its Wire 
reſts upon the Globe; and that, to make it receive 
the Virtue, the Part of the Phial which is below the 


Surface of the Water, muſt communicate with ſome 
Body 
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Body that is not electric; as is evident, when it is 
touched, whilſt it reſts on the Stand of Glaſs, with 
the Finger, for it then inſtantly becomes electric: 
and the ſame will alſo happen when it is touched 
with a Piece of Metal; but not when it is touched 
with a Tube of Glaſs that i is dry. 

The electrical Reſts produce here upon the Bottle 
an Effect ſo contrary to M. du Fay's Rule, That, if 
one places a Phial, perſectly well electrified, and 
which throws out the Pencil of Fire copiouſly, upon 
a dry Stand of Glaſs, or upon a Line of Silk; its Light 
immediately goes out, and its Electricity is as it were 
laid to fleep. One may then fecurely approach the 
Finger to its Wire, and there will come no electrical 
Sparks from it. The Author has even drawn out of 
it intirely both the Wire and the Cork, and has kept 
it half an Hour in his Pocket, without deſtroying the 

Electricity. But one muſt only, in this Caſe, touch 
the Wire, and not the Phial itfelf ; for, in touching 
the two at the ſame time, one returns to the Ley- 
den Experiment; but when one touches the Plijal 
only, the Electricity revives in the Wire, and the 
Pencil of Fire diſplays itſelf again, provided one has 
not ftaid too long : Bat if the Wire only is touched, 
the Body of the Bottle becomes ſtrongly electric, and 
draws to it, from a couſiderable Diſtance, any light 
Subſtances. 

This laſt Caſe gives Room to an Experiment that 
looks at firſt like Magic: There was hung up a litle 
tinkling Bell by a ſilver Wire, at the Height of eight 
or nine Feet, and there was placed upon a "glaſs Stand 
well dried, a Phial newly electrified; the Centre of 


the 
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the Bell, and that of the Phial, were nearly in the 
ſame horizontal Line ; but the Bell was between fix 
or ſeven Inches from the Surface of the Phial. Every 
thing being in this State, the Bell remained quite 
ſtill, if the Stand was very dry; but the Inſtant one 
either approached a Finger, or any other non electric 
Body, to the Wire of the Phial, the Bell leaped to 
it: and one might begin again, and repeat the Ex- 
perimeut twenty Times together, without having any 
Occaſion to new-cleQrify the Phial. 

With regard to the Propagation of Electricity, the 
Velocity with which the electrical Matter is convey'd, 
has been found too great to be yet determin'd with 
any Exactneſs. 

The Author made an Experiment with an iron 
Wire of 950 Toiſcs in Length, and He was not able 
to obſerve, that there paſſed ſo much as a Quarter of a 
Second of Time, between the Wires receiving the 
Electricity at one End, and his feeling the Shock in 
both his Arms at the other; ; which infers a Velocity 
at leaſt thirty times as great as that with which Sounds 
are propagated. 

In ſeeking what might be the Force which ſhot 
forward the electric Matter, with ſo much Rapidity, 
through the Length of the Wire, he at firſt thought 
it might be performed by the Exploſion of the Spark 
of Fire, which is perceived when the electrified Phial 
is brought into Contact with the Wire conducting the 
electric Matter; but the following Experiment ſoon 
convinced him he was miſtaken. 

He diſpoſed horizontally a Wire folded in two, 
upon Lines of Silk; the whole Length of this Wire 

| was 
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was of 1319 Feet, and the two parallel Halves were at 
the Diſtance from each other of about ſix Feet : The 
Electricity was then communicated by means of a 
Phial, and it preſerved itſelf in the Wire for ſcveral 
Minutes, by reaſon of the ſilken Lines upon which 
the ſame was ſupported : A Finger was then brought 
to one of its Extremities to take away the Virtues 
and in the ſame Inſtant it ceaſed alſo at the other 
Extremity of the Wire: Sof#that, in this Caſe, the 
Matter in Queſtion returned to the Finger, that is to 
ſay, marched backward, with the ſame Velocity with 
which it was before ſhot forwards : The electric Matter 
therefore now came towards the exploſive Spark, for 
this Spark appeared upon the Finger as ſoon as it 
approached the End of the Wire to take away its 
Electricity, and therefore it is not this Spark which 
ſhoots forward the electric Matter with ſo great a 
Velocity. 

The laſt Part of the Memoir concerns the Propor- 
tion in which the electric Matter is communicated 
to Bodies of the ſame Nature. And here the Author 
firſt eſtabliſhes, that it is not communicated to 
homogeneous Bodies, in proportion to their Maſles 
or Quantities of Matter, but rather in proportion to 
their Surfaces. Yet all Bodies having equal Surfaces 
do not receive equal Quantities of Electricity: Thoſe 
receive the moſt, whoſe Surfaces are extended the 
moſt in Length. Thus a ſquare Sheet of Lead re- 
ceives a much leſs Quantity of Electricity, than a Strip 
of the ſame Metal with a Surface equal to that of 
the ſquare Sheet: Inſomuch that the only Way to in- 
creaſe in any Body its Faculty of receiving the electric 
Virtue, is continually to increaſe its Length, 
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VII. An Account of a very large Stone, found 
in the Colon of a Horſe ; and of ſeveral 
Stones, which were taken from the Inteſtines 
of a Mare; with ſome Experiments and Ob- 
ſervations there:1pon, by Edward Bailey, M. D. 
of Havant i Hampſhire, 


Read Dec. 11. HE Horſe in which the large Stone 
18 was found, belonged to a Miller 
in this Neighbourhood, and had been fed with Bran 
only for ſeveral Years. He was obſcrved to be in Pain 
ſometimes, but never ſo bad as to be hindered from 
his Work, till the Day of his Death; when he was 
taken on the Road with Symptoms of violent Pain, 
and wanted to lie down: However, the Carter drove 
him home; bur, as ſoon as he had unharneſſed him, 
the poor Creature was ſeized with a great Shaking, 
and dropp'd down dead immediately. 

The Man who ſtripp'd him, obſerving a Swelling 


in his Belly, open'd it, and found in the Colon a 


very large Stone, but preſently broke it in Pieces. 

I did not hear of this Stone till the latter End of 
laſt Summer, when a Gentleman ſhew'd me a- Frag- 
ment of it; which excited my Curioſity to go to the 
Mill where the Horſe died, to inquire for the Re- 


mains. I found ſeveral Pieces of it, weighing in all 


one Pound ſix Ounces and an half Troy Weight. 


Some of them have been kept dry in the Mill, but 
the greateſt Part laid abroad mixed with Rubbiſh ; 


which, tho' expoſed to the Weather above twelve 
| Months, 
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Months, was not much altered, being only a little 
more brittle than the reſt, and ſomewhat mouldered 
on the Outſide. 

About a Fortnight ago, another Piece of the ſame 
Stone was brought to me, weighing about eight 
Ounces Troy, containing near half the Nucleus and 
the innermoſt Laminæ cohering together. 

From all theſe Fragments, and the Deſcription of 
the Stone given me by thoſe who ſaw it, before it 
was broken in Pieces, it appears to have been of a 


ſpheroidal Figure, about 16 Inches in Circumfe- 


rence, conſiſting of a Nucleus and ſeveral Laminæ 
or Shells involving one another; ſome of them are 
parted from each other, but the reſt ſtick ſo cloſe 
together, that they cannot be ſeparated without break- 


ing. All the Laminæ are compos d of tranſverfe 


Striæ, with their Points converging like Rays to- 
wards the Centre of the Nucleus. They are of a 


brown Colour, and ſhine like Reſin. The Nucleus 


is of an oyal Figure, and differs but little in its Com- 
poſition from the reſt of the Stone, having no other 
cxtraneous Matter in it but a few Pieces of Straw, 
and ſmall Sticks, like the Twigs of a Broom ; ſome 
of them appear intermixed with the Hrriæ through- 
out the Body of the Stone. The external Surface of 
the Stone, and thoſe Lamine that have been ex- 
poſed to the Air, look of an Aſh-Colour, are pretty 
even, but not very ſmooth, having many ſmall 
Holes in them. See TAB. III. Fig. 1, 2, 3. 

About the Beginning of laſt Jah, five large Stones 
were found lying near one another in the Inteſtines 
of a Mare, which belonged to a Carrier in this 

Pp3 _ Town, 
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Town, who had us'd her ſeveral Years in his Team. 
She was in good Caſe, and always appear'd to be | 
ſound and healthy; till one Morning, being at Graſs, 
ſhe was found lying on the Ground in a great Agony 
of Pain, with which ſhe was continually tortured for 
about ſix Hours, without any Relief from various 
Remedies which were applied: Art laſt ſhe got up, 
and ran about the Field like a mad Creature, till ſhe 
dicd. 

I have ſeen but two of the Stones which were 
taken from her; one of a triangular Shape, the other 
oblong, a little depreſſed in the Middle, bearing 
ſome Reſemblance to a Horſe-Bean. (See Tas. III. 
Fig. 4, 7.) They are both ſimilar in Subſtance, and 
ſeem to be of the Bezoar-Kind, being of a cloſer 
Texture than that above deſcribed, of an Olive- 
Colour, and finely poliſhed. 

The other three, as I am informed, were of the 
ſame Colour and Texture, and one of them larger than 
either of theſe, and of the Shape that at Fig. 7. 


EXPERIMENTS. 


Theſe two Stones, being ſaw'd aſunder, look'd 
like poliſhed Marble; and were found to contain a 
Piece of an iron Nail in the Middle. 

The triangular Stone weigh'd 75 Grains above 
32 Ounces Troy. The other, being the larger, 
weigh'd but 24 Grains ſhort of 16 Qunces Tray 
Weight. 


A Fragment of the leſſer Stone, which in the Air 
weigh'd Gr. 103 &, in Water weigh'd Gr. 42 £;; ſo 
that 
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that this Stone is in — ä to Water as 170 
to 100. 


A Fragment of the greater Stone, which weigh'd 
in Air Gr. 83 13; weigh'd in Water of the ſame 
Degree of Warmth, Gr. 34 53 ſo that the ſpecific 
Gravity of this is the ſame as of the other. 


A Quantity of the larger Stone, weighing four 
Ounces, being diſtill'd in a coated Retort, yielded 
Gr. 37 £ above 20 Ounces of a ſtrong alcaline Spi- 
rit, of a brown Colour, ſuch as is drawn from Hart's- 
horn; leaving a black Coal weighing Gr. 74. ſhort 
of 2 Ounces; Gr. 36; being converted into Air, 
and otherwiſe loſt in collecting the Produce of the 
Diſtillation ; a fmall Quantity of black Oil adher'd to 
the Neck of the Receiver, and a few Drops of this 
Oil appear'd in the Spirit, when it was firſt pour'd 
off; but, after ſtanding ſome time, fell to the Bot- 
tom in the Form of a black Sediment. 

The black Coal, calcined under a Mufffe in a very 


ſtrong Fire, loſt but 22 Grains, and became a white 
inſipid Earth. 


A Fragment of the great Stone, which had lain 
expoſed to the Air and Weather aboye twelve _— 
as mention'd aboye, weighing in the Air Gr. 58, 
weigh'd in Water Gr. 24 19 after it had ſtood a 
conſiderable Time, that the Water might enter its 
Cavities: So that this Stone, tho ſeeming of a looſe 
Texture, came out not much inferior to the other 
in ſpecific Gravity; this being to Water as 165 to 100, 

A 


5 22 — r ee . — 


* 
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A Portion of this Stone, in .. ſtrong open Fire, 
leſt in Calcination juſt half its Weight; becoming, 
as the former, a white inſipid Earth; which, being 


infuſed in boiling Water, made no Alteration in its 
Colour, Taſte, nor Smell. 


Three Ounces of this Stone diftill'd, produc'd 
Gr. 24+ more than an Ounce and a Quatter of the like 
alkaline Spirit as the former yielded, and left a black 
Coal, weighing Gr. 16 2 above an Ounce and half. 


From this chemical Analyſis it appears, that theſe 
Stones are compounded chiefly of Earth, a large 
Quantity of volatile alkaline Salt and Water, fome 
Oil, and a ſmall Quantity of Air. 

From hence it likewiſe appears, that the compo- 
nent Principles of theſe Stones bear a nearer Reſem- 
blance to thoſe of Hartſhorn than that of the Calcu- 
tus humanus For, according to Dr. Hales's Account, 
in his Vegetable Statics, Experiment N®. 51. 
241 Grains of Deer's Horn being diſtill'd left a Calx 
weighing Gr. 128; Viz. ove half its Weight; 

which ſhews that Horn contains much about the 
ſame Quantity of Earth as theſe Stones do: Whereas 
the Calculus humanus, when diſtill d, affords but a 


ſmall Quantity of Earth, Spirit, or Oil ; the — 
Part of it being converted into Air. 


Half an Ounce of the Stone (Fig. 7. Tas. III.) 
being powder'd and infuſed in four Ounces of boil- 
ing Water, made it ſmell ſtrongly of Horſe-Dung, 
and gave it a diſagrecable Taſte, while it was hot; 


but, 
E. 


* 
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bur, when the Infuſion grew cold, it loſt its Taſte 
and Smell, and the Water, after ſtanding ſome time, 
became, without bcing filtred, as pale and clear as 
before ; nor did the Mixture of it with Oil of Tar- 
tar, Oil of Vitriol, nor Aqua fortis, produce any 
Alteration in it. This Experiment, being repeated 
ſeveral times, by infuſing boiling Water on the ſame 
Powder, was attended with the ſame Effects, tho” 
near two Months paſs'd between the firſt and laſt 
Infuſions. The Powder, after the firſt Infuſion, ap- 
pear'd like Mud of two different Colours and Con- 
ſiſtencies; the upper Part being ſofter, and of a. 
lighter Colour, the under of a dark-brown, feeling 
hard like Sand. This Difference in the Colour and 
Texture of the Sediment remain'd in all the Infu- 
lions. | 


A ſmall Piece of the ſame, and another of the 
biggeſt Stone, being let fall into boiling Water, 
ſunk immediately, and continued at- the Bottom, 
without riſing at all, tho' the Water was kept boil- 
ing a conſiderable Time: Which ſhews, that theſe 
Stones are ſpecifically heavier than the Stone found 
in the Stomach of a Horſe, which Mr. Watſon gives 
an Account of in the Philoſ. Tranſ. Ne. 475. and 
alſo, that their conſtituent Principles are more firmly 
united together than thoſe of that Stone; two Pieces 
of which, being let fall into Water almoſt boiling, 
immediately ſunk, but roſe again, and continued. 
alternately riſing and ſinking a conſiderable time : 
And, as that Gentleman obſerves, the Powder of 
that Stone being infuſed in boiling Water, the In- 
fuſion, 
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Fortis: Nor did the Aqua fortis cauſe any Ebullition 


"Ty _ 
fuſion, when cold and filtred, was of a light-brown 
Colour; whereas the Colour of the Water was not 
changed in either of the above-mentioned Infuſions ; 
neither did any Ebullition enſue upon the Mixture of 
them with Oil of Tartar, Vitriol, Cc. 

I try'd to diſſolve theſe Stones, by digeſting ſmall 


Pieces of them in the ſtrongeſt acid and alkaline 
Menſtrua, viz. Spirit of Salt, Sulphur, Oil of 


Vitriol, Aqua fortis, and capital Soap-Lees, Cc. 
and at the ſame time tryd the Effects of thoſe 
Menſtrua on ſeveral Stones, which were given me 
by ſome of my Patients, who voided them. They 
were ſoftened by ſome of them, but not totally diſ- 
ſolved by any, except the Oil of Vitriol and Aqua 


in diſſolving them, as it did in the Solution of the 
Calculus humanus, which was attended with a brisk 
Ebullition, and hiſſing Noiſe, ariſing from the Erup- 
tion of the Air Bubbles from it: Which confirms 
what I obſerv'd above, that theſe Stones contain but 
a very ſmall Quantity of Air, and that their ſaline 
and oily Particles are ſo cloſely combined with Earth, 
as not to be extracted without a ſtrong Fire. 


Hevant, Nov. 27. 
1746. 
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Explication of the Figures. 
TABLE III. 


The firſt three Figures exhibit three Views taken from 


ſeveral Parts of the great Stone found in the 
Horſe. 


Figure 1. 


Repreſents a Fragment of it, containing Part of the 
Nucleus and the adjoining Shells or Incruſtations. 
a, The Nucleus or Center. 2 
bb, The firſt Stone or Incruſtation formed upon 
the Nucleus. 5 
ccec, The ſecond Incruſtation, cover'd with a 
ſmooth Shell or Coat 4d. 
ee, The third Incruſtation, which appears through 
the broken Shell of Fig. 2. 
Ff, The ſmooth Shell or Coat of this Incruſta- 
tion, which forms the Outſide of Fig. 2. ; 
hh hh, The fourth or outermoſt Incruſtation, con- 
ſiting of three Layers or Shells. 


Fig. 2. Shews the external Surface of the third In- 
cruſtation. | 

Ffff, The Shell almoſt intire, but broken off 
at gg. 

ee, Part of the third Incruſtation, 


Fig. 3. Shews a Fragment conſiſting of Part of the 
three outermoſt Shells of the fourth Incruſtation. 
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Explication of the Figures. 
TABLE III. 


The firſt three Figures exhibit three Views taken from 
ſeveral Parts of the great Stone found in the 
Horſe. 


Figure 't. 


Repreſents a Fragment of it, containing Part of the 
Nucleus and the adjoining Shells or Incruſtations. 
a, The Nucleus or Center. 
bb, The firſt Stone or Incruſtation formed upon 

the Nucleus. 
ccec, The ſecond Incruſtation, coverd with a 
ſmooth Shell or Coat 42. 
ee, The third Incruſtation, — appears througk 
the broken Shell of Fig. 
Hf, The ſmooth Shell or Coat of this Incruſta- 
tion, which forms the Outſide of Fig. 2. 
hh hh, The fourth or outermoſt Incruſtation, con- 
ſiting of three Layers or Shells. 


Fig. 2. Shews the external Surface of the third In- 
cruſtation. 


FF, The Shell almoſt. intire, but broken off 


at gg. 
ee, Part of the third Incruſtation. 


Fig. 3. Shews a Fragment 3 of Part of the 
three outermoſt Shells of the fourth Incruſtation. 
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The Letters ff and hh anſwer to thoſe of Fig. 1.and 


Fig. 2. only the concave Part Fi, /i, is 0 fitted 
and joined to the round Surface of Fig. 2. 


The following Figures new ſeveral Views of the 
two stones found i in the Mare. 


Fig. 4. _ Repreſents the triangular Stone. 


Fig. 5, 6. Repreſent. the fame fawn aſunder, ſhew- 
ing the Diviſions of the ſeveral Shells, with the 
Nucleus and the End of the iron Nail projecting 
from the Centre. 


Fig: 7. Exhibits the larger Stone intire. 


Fig. 8. Part of the fame ſawn off, repreſenting the 
. ſeveral Shells, with one Piece of the iron Nail in 
the Middle. 


Fig. 9. The other Picce of the Nail that was fawn 
off. 


N. B. One of the three Stones mentioned p. 298. 
is lately come to Hand; it meaſures round twelve 
Inches one Way, and eleven Inches another Way. 
This Stone, together with all the above · mention d, 
and the ſeveral chemical Preparations produced 
from them, are repoſited in the Muſeum of his 
Grace the Duke of Richmond. 


vm. 


_—_— 
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VIII. A Letter from Mr. James Simon, of 
Dublin, zo Martin Folkes, Ei; Pr. R. 8. 
concerning the Petrifactions of Lough-Neagh 
in Ireland: To which is annexed a Letter 
from the Right Rev. Dr. George Berkeley 
Lord Biſhop of Cloyne to Tho. Prior, E/q;. 


T 
Real Feb. 9. N my laſt I mention d ſome Petrifica- 
. tions I had ſent in a Box to Solomon 


Dayrolles, Eſq; F. R. F. to be deliver'd to you, and pre- 
ſented to the Society: I mention d, at the ſame time, 
that I had made ſome few Remarks and Obſervations 
on theſe kind of Petrifications, commonly called 
Lough-neagh Stones; I hinted, that, if the bad State 
of my Health would permit me, I would fend you 
theſe Remarks, which, tho' my great Heavincls and 
Dizzineſs continue, I have drawn up, during ſome fa- 
vourable Intervals; and beg Leave to lay them be- 
fore you, that you, and ſome of your Friends, may 
examine them ſtrictly, and be kind enough to redrefs 
the Miſtakes, howeycr numerous. I ſearch for the 
Truth, am willing to improve, and will moſt thank- 
fully receive Advice. To proceed: "Tt 
Moſt of the antient Writers, that have treated of 
Treland, have made mention of the peculiar Qualities 
of Lough neagh of turning Wood into Stone; ſome 


Qq 2 8 of 


of them (a) have gone ſo far as to ſay, that it would 
turn that Part of the Wood which was in the Mud 
into Iron; the Part in the Water into Stone, whilſt 
the Part aboye Water remained Wood. 

Some later Writers, particularly Meſſi euts J/7/liam 
Molyneux, Francis Newill, and Edward Smyth, and 
from them the late learned Dr. Waedmand, 60 the 
Author of the Notes on Fareniuss Geography, and 
others (c), ſeem rather to think, that this petrifying 
Quality doth not lie ſo much in the Lake itſelf, as 
in the Ground near or about it. 

Mr. Edu. Smyth (d), who inlarges the moſt on this 
Subject, and 2 to have led the others, and 
drawn them into his Opinion, tells. you, That 
4 no Experiment or Obſervation yet made, that 
t he could hear of, could prove that this Lough has 
« really the Quality of petrify ing Wood, or that the 
« Water doth any way help or promote the Petri - 
c fication.” He there gives you an Example of a 
Gentleman: of Worth and Credit, who had fixed 

two Stakes of Holly in two different Places of 
* the Lough, near that Place where the Cyper. Bann 
« entcrs into it, and that the Parts of the Stakes 

_ © which 


(a) Boetius Hiſt. Gem. et Lap. 


Caral: of Exgliſb Foſſils, art II. p- 19. 
9 Sir James Ware's Antiq. by Walz. Harris, p. 227. Edit. 1745. 


00 Afterwards Biſhop of Deum. See Phil. Tranſ. Ne. 174. 
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* which had been waſhed by the Water for about 
19 Years, yet remained there without any Altera- 
* tion, or the leaſt Advance to Petrification.' 
Another Reaſon for his doubting of this Quality 
is, © That tho' it is reported that the Water hath 
cen this Virtue, eſpecially where the Black- Water di- 


4 


La) 


charges itſelf into the Lake, yet that, as it ſeems 
* evident, from the Nature of liquid Bodies, that 
* any Virtue received in one Part muſt neceſlarily 
ebe diffuſed thro' the Whole, at leaſt in ſome de- 
„ gree; therefore (faith he) there is. good Reaſon 
© to believe, that the Water is wholly deſtitute of 
« this petrifying Quality:“ Bur a few Lines lower 
he tells you (4), © That he had ſufficient Ground to 
ce conjecture, that other Wood as well as Holly had 
ce been petrify'd about this Lough; becauſe ſome 
« Fiſhermen, being Tenants to a Gentleman from 
« whom he had this Relation, told him, that they 


« had found buried, in the Mud of this Lough, 


« great Trees, with all their Branches and Roots 
« petrify'd; and ſome of that Bigneſs, that they be- 
&« lieyed they could ſcarcely be drawn by a Team of 
« Oxen; that they had broke off ſeveral Branches 
« as big as a Man's Leg, and many bigger, but could 
« not move the great Trunk.“ 

I ſuppoſe Mr. Smyth (or the Gentleman his Friend) 


ſaw theſe Branches, and was. thereby W of 
| their 


(a) Ibid. ut ſupra. 
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their real Petrification, as he was by the Bulk of 


thoſe Trees of their being Oak, and not Holly; “be- 
4 cauſe, ſays he, no other Tree in that Country, 


theſe excepted, grows to that prodigious Bigneſs; 
c at leaſt it is certain, that Holly never grows to 
that Bigneſs.” 

But how Mr. Smyth came to be convinced, that 
that theſe Trees were Oak, and not Holly, and yet 
was not convinced of the petrific Quality in ſome 
Parts of the Lough, tho' theſe Trees were found 


7 
* 


Team of Oxen could ſcarcely draw them from 
thence, it was as hard, in my Opinion, to draw 
them from any adjacent Ground (where they muſt 
have grown, lain, and be petrified) into the Mud of 
the Lake, where they were afterwards found : For it 
muſt be ſuppoſed, that either theſe Trees grew on 
the Banks of the Lake, and, thro' Age, or any other 
Accident, fell into the Water or Mud, and were there 
petrified; or that, with great Labour and Expence, 
they were brought into it from ſome adjacent 
Ground, after their actual Petrification, which is 
hardly to be ſuppoſed. 
Mr. Smyth (a) tells you farther, that © Two Gentle- 
« men als the North (of Ireland where this Lough lies) 
« had told him, that they had ſeen the — Body, 
< partly Wood, and partly Stone; bat the only Rea- 
« ſon for thinking ſo, being the Diverſity of Co- 
ee lours, which might well enough proceed from ſe- 
< yeral Degrees of Petrification, we may properly 
< think 


— ̃ — — 


— — ́— w—_ A. 


(a) Ibid. ut ſupra. 
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think them deceived ; for they made no Experiment 
on that Part which they reputed Wood. The Bark 
is neyer found petrified, as I am informed by a 
diligent Inquirer ; but often ſomething rotten about 
the Stone, anſwerable to the Bark.” 

Mr. Smyth 1 think contradicts himfelf no leſs in 
his laſt Suppoſition than he did in the firſt, His 
Friends aſſured him, that they had ſeen one or more 
of the Lough-neagh Stones partly Wood and partly 
Stone; but they were deceived, he ſays : The Diver- 
fity of Colours, by which they judged one Part of the 
Stone by its Colour to be Wood, and the other 
Part likewiſe, by its Colour different from the other, 
to be Stone, were no more than different Degrees of 
Petrification, What are we to underſtand by theſe 
different Degrees of Petrification? by this ſomething 
rotten about the Stone often found? if not, that 
ſome Part of the Wood was actually turned into 
Stone, ſome other Part in a Degree leſs petrified, and 
ſome other Part not petrified at all, as theſe 
Gentlemen aſſured him: The Diverſity of Colours, 
Sceing and Feeling, was enough to conyince them, 
and to determine the Point. 

As to his Aſſertion, That, becauſe the Water of 
this Lake has not every-where, and in every Place, 
that petreſcent Virtue, it muſt therefore be a good 
Reaſon to. doubt of its having that peculiar Quality 
in ſome particular Places, I think it may be denied 
for theſe Reaſons; 1/?. Becauſe a Spring, tho ever 
fo much impregnated with petrific, mineral, or me- 
talline Particles, iſſuing out in ſome particular Place 
of the Lake, can no more communicate its petrifying 
Virtue to the Waters of the whole Lake, than the 


River 
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ſolid Body; unleſs you would ſuppoſe, that this pe- 


4 
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River Thames its Sweetneſs to the Sea, and make all 
its Water freſh. 
Secondly, Becauſe that if this lapideſcent Quality 
was equally diffuſed thro the Water of the whole 
Lake in a Degree ſufficient to turn a whole Tree, or 
any of its larger Branches into Stone, in all Parts of 
the Lake without Exception, that petreſcent Virtue 
muſt a& equally on all the Plants or Vegetables what- 
ſoever that grow in the Lake, and upon all other Bo- 
dies, Gravel, Sand, Mud, and Clay, that are in, or 
are daily brought into it ; and, at laſt, by a general 
Aggregation, Agglutination, .and Attraftion of theſe 
different Bodies together, the whole Bottom of the 


Lake, nay the whole Lake itſelf, by the different 


Degrees of Coalition of Particles, muſt become a 


trific Quality has no Power on any other Matter 
but Wood, which is contrary to Experience, Ruſhes, 
or other Plants, having been found petrified on the 
Shores of this Lake, as alſo Shells, Clay, and Sand 
petrified in different Shapes, of all which I have Spe- 
cimens. 
The Earth, ſays the great Robert Boyle (a) har- 
« bours different Kinds of petreſcent Liquors, and 
« many of them impregnated with one ſort of Mine- 
« ral or other.“ There are no Springs, no Waters, 
but are more or leſs impregnated with ſuch mineral 
and ſaline Particles; which appears from the moſt 
limpid ; which, after Evaporation, till in the Neſi- 
duum, 


— 


(4) R. Boyle, of the Origin and Virtues of Gems. 


Sn Kang, 
fiduum gives ſome Particles of Salt together with 
ſome ſtony and mineral ones, 

L have found by Experience, that petrifying Springs 
are generally impregnated, ſome with calcarious and 
Particles of other Stones, and others with ferrugine- 
ous and vitriolic Particles. Thoſe of the ſtony or 
calcarious Kind, I have obſerved, wien they drop on 
Wood, or other Vegetables, act on them for the moſt 
part by Incruſtation, having different Degrees and 
Periods for their reſpective Incruſtations and Co- 
alitions, which yet ftick cloſe to one another: They 
ſeldom turn the Wood into Stone; but, ſticking to 
the Wood, Plants, c. coagulate on it, and by 
degrees cover it with a Cruſt of a whitiſh Subſtance 
of differe... Thickneſs, whereby the Wood is im- 
merged or wrapped in a ſtony Coat, which, if it be 
broken before the Wood be rotten, you will find it 
in the Heart of the Stone or Incruſtation, as is ſeen 
in thoſe Petrifications at Maudlin Meadows in Glou- 
ceſterſhire, at Hermitage near Dublin, and many 
other Places : Or, if the Wood be rotten, you will 
find a Cavity in the Stone, which very often is filled 
by a ſubſequent Incruſtation or Petrification; the 
ſtony Particles then taking the Place of the rotten 
Wood. 

Sometimes indeed, theſe Waters, permeating the 
Pores of the Wood either longitudinally or tranſ- 
verſely, inſinuate themſelves therein, fill them up 
with their ſtony Particles, ſwell, and, by their burn- 
ing or corroding Quality proceeding from the 
Lime-Stone, deſtroy the Wood, and aſſume the Shape 
of the Plant, the Place whereof they have taken. 
* Theſe. 
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Theſe kind of Petrifications generally ferment with 
Acids and Spirit of Vitriol, and, by Calcination, may 
be reduced to Lime. 1 

Ferrugineous or metallic petrifying Waters moſtly 
act by inſinuating their fineſt Particles thro the Pores 
and Veſſels of the Wood, or other Vegetables, with- 
out increaſing their Bulk, or altering their Texture, 
tho' they greatly increaſe their ſpecific Gravity: And 
ſuch is the petrified Wood found in or on the Shores 
of Lough-Neagh ; for it doth not ſhew any outward 
Addition or Coalition of forcing Matter ſticking to 
or covering it (except in ſome Places, where a thin 
ſlimy Subſtance, taken notice of hereafter, is ſome- 
times obſerved), but preſerve the Grain and Veſtigia 
of Wood; all the Alteration is in the Weight and 


Cloſeneſs, by the mineral Particles pervading and fill- 


ing the Pores of the Wood: Theſe Stones, or rather 
Wood-Stones, do not make the leaſt Efferveſcence 
with Spirit or Oil of Vitriol, nor Aqua-fortis ; which 
ſhews, that they are impregnated with metalline Par- 
ticles, ot ſtony ones, different from the calcarious 
Kind; and may be the Reaſon why the petrified Wood, 
mentioned by N. Grew (a), made no Ebullition, at 
which it ſeems he was ſurpriſed (5). Theſe Stones I 
could not reduce into Lime by the moſt intenſe Fire, 


* 
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(a) Reg. Soc. Muſ. p. 270. 

(b) This contradicts an Obſervation of Mr. Fohz Beaumont (Phil. 
Tranſ. Ne. 129. p. 731.), That moſtly mineral Stones will 
tir with Acids; whereas all thoſe that I have tried, whether Engb/s 
or Iriſh, did not at all ſtir with Acids. 


E 


nor, with proper Ingredicnts, procure a Vitrifica- 

tion or Fuſion (a). 

Altho' Mines have not perhaps been diſcovered 

near the Lough, I have Reaſon to believe that there 

are ſuch in its Neighbourhood, from the great Quan- 
tity of Iron-Stones found on its Shores, and Places 
adjacent to it, and from the yellowiſh Ochre and 
Clay to be met with in many Places near it. Of 
theſe Iron- Stones, which are very ponderous, out- 
wardly of an ocheriſh yellow Colour, and inwardly 
of a reddiſh brown, I have calcined many, and do 
find the Powder of all to yield ſtrongly to the 
Magnet. 

Gerald Boate (b) mentions an Iron Mine, in the 
County of Tzroxe, not far from the Lougb, and ſuch 
others at the Foot of Jeu. Gallen Mountains. 

That Mines are generated and found in the Bowels 
of Hills and Mountains, 1s obvious to any that have 

the leaſt Knowlege of Metallurgy ; and that Springs 
alſo proceed from Mountains, is no leſs obvious; 
therefore ſhould a Spring happen in the Bowels of 
any of theſe Mountains to run thro'a Vein of Mine- 
ral of any kind ſocyer, it will waſh and dilute ſome 
Parts of ſuch Mineral, impregnate itſelf with the 
unctuous, ſaline, and metallic Particles of fuch Mines, 
and convey them along with its Water; and if in 
its Way, whether under ground, or at its iſſuing 
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(a) Stones of the calcarious Kind turn to Lime by Calcination, 
and ferment with Acids; but other Kinds, ſuch as Slate, Fire-Stone, 


Free- Stone, Rag, Grill, Cc. will do neither, as Experience has hi- 
therto teſtified. 


(b) Nat. Hiſt. of Ireland, Dub. 1725. 
12 
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11 -out of the Cliffs of a Mountain, of the Sides of a 
144 River, or of the Lake in Qucſtion; or whether it 
riſes under Water, in the middle of ſuch a River or 
Lake in any particular Place, and in its Courſe meets 
with Wood, Vegetables, or any other lax Bodies 
(lodged: in the Mud or Gravel), whoſe Pores, by the 
natural. Heat of the mincral Steams, or any other 
-Accideni, being open and duly. prepared, theſe me- 
tallic Mo/ecule and ſaline Particles will penetrate 
thro”, inſinuate and lodge themſelves in the Pores 
and Veſſels of ſuch Wood, Cc. fill them up, and, 
by degrees, turn them into Stone; (a) © There 
e being ſome of theſe Juices lapideſcent of fo fine a 
« Snbſtance, yet of ſo petrifying a Virtue, that they 
« will;penetrate and petrify Bodies of very different 
% Kinds, and yet .ſcarce, if at all, viſibly increaſe 
their Bulk, or change their Shape and Colour.“ 
That ſuch Springs there are, hidden under the 
Water or Mud of this Lake, I hope will appear pro- 
bable, from what has been ſaid, and perhaps evi- 
dent, from the Account I have ſince received, that, 
in the great Froſt of 1740, the Lake was frozen 
over ſo as to bear Men on Horſeback, yet feveral 
circular Spaces continued unfrozen. Bur how the 
ſeveral A:tempts, made. as mentioned, by Meſſieurs 
Ablineux Nevil, and Jyth, to procure Wood 
half-petrified (by fixing Stakes of Holly in the Lake, 
which reccived no Alteration) proved unſucceſsful, 
the Reaſon I think is plain, becaule they were not 


fixed in the proper Place, vig. the Courte or Veiu of 
the 


A 


( 
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(a) Rob. Boyle, of Gems, p. 124. 8 vo. 
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the Spring, where nothing but Chance could have 
directed them. This petrified Wood is often found 
in different Places on the Shores of the Lough, but 
generally in greater Plenty when the Water has been 
diſturbed by great Storms; which makes it impoſſi- 
ble to fix on the particular Place where the petrify- 
ing Juice moſt prevails ; except a Tree, or any large 
Piece, ſhould be found ſo fixed as to reſiſt the Force 

of the Waves. 
Mr. Smyth (a) makes this further Obſervation : 
« This Virtue is certainly, if not oz/y, in the Ground 
e or Soil, he judges (ſays he) for theſe Reaſons ; 
«© That there are many Stones turned up daily, eſpe- 
ce cially at their breaking up new Ground, which 
« we cannot in any Probability think were brought 
< thitherz they are often found at two Miles Di- 
« ſtance from the Lough, ſeldom farther, in great 
«© Numbers, and very deep in the Ground; and a 
« Gentleman (on whoſe Credit I received the In- 
« formation) ſaw a Stump of a Tree digg'd. out of 
« the Ground at a ſmall Diſtance from the Lough, 
< which, by handling of it, he found to be petrified. 
« Heaflured me, the Roots and all were Stone, and 
c altogether-like thoſe Stones that are ordinarily 
« found, and go by the Name of Lowgh-Neagh 
« Stones. This Gentleman was of Opinion, theſe 
« were Lapides ſui generis, till this Obſervation 
© convinced him: And that theſe Stones were once 
& Wood, is, I think, very certain; for they ſhew the 
« plain Veſtigia of Wood; they likewiſe burn, and 
; « cleave: 


(a) Philoſ. Tranſ. ibid. ut ſupra. 
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« cleave: Filings of this Stone thrown into the Fire 
« emit a fragrant Smell; and they cut kindly with 
« aKnife, rho' not ſo caſily as other Wood (a). 

That this petrific Quality is in ſome peculiar Parts 
of the Lake, I have endeavour'd to prove ; that it is 
or may be in fome peculiar Places of the adjacent 
Ground, I grant; tho, as yet, I could not procure 
any of thoſe Stones found in the Ground, with 
Wood continuous, Such as I have, or have feen, are 
of the white Whetſtone- kind, and ſcem to be Holly 
or Aſh, petrified by ſome ſtrong nitrous and ſtony. 
Particles; for, in a Solution of it in Aqua fortis and 
Oil of Vitriol, it leaves no Tincture, but the Liquor 
growing muddy, like Pipe-Water after great Rains, 
therefore ſhews, that they are not ſo ſtrongly im- 
pregnated with metalline Particles, as thoſe Stones 
found in or on the Shores of the Lake. 

I necd not add any more, to ſhew how mineral Springs 
may petrify Wood, or any other Vegetables under- 
ground; but as to whole Trees found petrified and 
buried within a ſmall Diſtance from the Lake, I ſhould 
think that the Laugh might have been formerly 
broadcr than it is at preſent, or perhaps hath loſt on 
one Side what it has gain'd on the other; by which 
means, what is now dry Ground was formerly under 
Water, and the other Side vice verſa : If fo, ſuch 
Trees as are found under-ground might have been 
petrified in that Part which was overflow'd, and is 


now dry Land. 


Mineral 


(a) An Anſwer to this, ſee in the Deſcription of the City of 
Downs, p. 162. The Argument is confuted by the deſired Proof. 
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Mineral Steams or Exhalations, being highly ſatu- 
rated with ſtony and mineral Particles, are often 
found to have.a petrifying Virtuc, as is ſeen at the 
Bath called Green Pillars (a) in the City of Buda 
in Hungary. If ſuch Steams could in certain Places, 
find or torce their Way thro' the Sand or Pores of 
the Earth, they may operate on Wood, &c. buried 
in the Ground, permeate its Veſſeis, and, by degrees, 
turn it into Stone; and ſuch, I apprehend, is the 
moſt probable, if not the only Reaſon, that can be 
aſſigned for thoſe Petrifications of Wood found in 
Sand, as mentioned by Boyle and Plot. 

It may be obſerved, that the fincr the lapidific Par- 
ticles are, the more beautiful and natural the Petri- 
fication will appear ; ſuch is a petrified Root of the 
Flag or Iris Hlveſtris in my Poſſeſſion, which is ſo- 
lid Stone at the Bottom, the Pith being turned into 
a white or ſparry Subſtance, and the growing Knots 
of the Root, tho' petrified, preferving their Skin 
brown, and ſomewhat flexible. This Phenomenon 
indeed has been lately folved in the Deſcription of 
the County of Down, p. 162. The Luſus Na- 
ture, or Sportings of Nature, is a general Solu- 
tion, too often brought in, and comes in very 
a propos to anſwer Queries concerning Petrifications, 
ſuch as Wood, Shells, Worms, Sec. If the Shells, 
or other like petrified Bodies (found in Marble or 
Lime-Stone) which preſerve the moſt exact Reſem- 
blance of the Fiſh or Body they repreſent, were not 
formerly a real Fiſh, Shell, Worm, Cc. how comes 

it 
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(a) Philoſ. Tranſ. N*. 59. p. 1049. 
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it tha ſuch Shells and other Bodies are found unpe- 
trified in Marble, Lime-Stone, Rock, Marl, or any 
other Stone? The Right Reverend Dr. Robert Cla ton, 
Biſhop of Clagber, hath ſhewn me in his Collection 
a Piece of Lalian Marble, where petrified Shells are 
feen, and others no way petrified, but that may be 
crumbled to Duſt with the Fingers. I have a Stone 
(which T found lately in the River Li at Chapel. 
Iod) of the Lapis uermicularis Kind, the Surface 
whereof, on one Side, is coyer'd with à Number of 
fmall petrified Worms or Plants; Part of which, 
flicking and continuous to the tony ones, are ſtill 
ſoft and flexible. 

To return to the Lough-Neagh Petrifications ; 1 
received. laſt Summer, 1745. from my worthy and 
ingenious Friend the Reverend Mr. Richard Barton, 
about zo of theſe Stones, found on the Shores of 
the Lake,, ſome in the Water, ſome in the Mud, 
ſome in the Sand, and others in a yellowiſh Clay. 
That they were petrified in the Lake is probable, but 
whether in the Water, Mud, Sand, or Clay, is no 
matter; for certain. it is (to uſe Mr. Smyth's own 
Words), that they were not brought hither from any 
Diſtance, ſuch as 2, 4, 6, 8 Miles,. after being dug 
out of the Ground, and then thrown and diſperſed 
on the Shores of the Lake: And beſides, the Differ- 
ence in the Colour of theſe Stones, thoſe found in 
the Lake, and thoſe found in the Ground ſomewhat 
diſtant from it, is ſuch that they cannot well be miſ- 
taken one for the other. Thoſe found in the 
Ground are white, and of a loofer Texture; thoſe 
found in or on the Shores of the Lake are black, 
cloſer, and heavier. That theſe laſt were petrified 
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by a mineral Spring, appears from the few follow. 
ing Obſervations. — They do not ferment with 


Acids, Spitit and Oil öf Vitriol. The Solution of 


this Stone in Aqua for tis gives a beautiful ted Tinc- 
ture, and in Oil of Vitriol leaves a TinAure of a 
brown dark Red. The woody Part of theſe Stones 
in Aqua fortis alſo gives a red Tincture, tho' ſome- 
what paler; and, when taken out of the Liquor, 

ſhews red Spots in its Pores, which J take to be Par- 
ticles of Iron and Sulphur! Theſe Spots, when the 
Wood began to dry, became black ; and the Wood, 

when dry, turned of the Colour of A deep red 
Zeſuit's-Bark. 


In ſome of theſe Stones, ſeveral « curious Veins, of 


a red and bluiſh Colour, are very remarkable, being 


intermixed with black and white Stig. 
"Having broken ſome of theſe Stones, I found 
in the Inſide a kind of white, and ſeveral Cluſters of 
ſmall white and black angular Cryſtals, which thro' 
the Microſcope appear tranſparent, and of different 
Shapes, but moſtly hexagonal. - I diſcovered ſuch 
Cryftals in ſome of the woody Part of theſe Stones. 
One Piece of a white Stone I calcined in a Cru- 
cible for 24 Hours, but could neither reduce it to 
Coal or Lime. The Powder yiclded faintly to the 
Magnet. This Stone was found in the Ground at 
ſome Diſtance from the Lake. ED 
One Piece of a black Stone, found in the Lake, 
I likewiſe calcined for 24 Hours, and could not re- 
duce it to Coal or Lime: The Powder yielded briskly 
to the Magnet. 
I calcined one Piece of another Stone, about one 
Inch thick, for about 4 Hours, in an intenſe Fire, 
8 1 until 


1 320 } 


until it grew as red as it could be, when. J took it 
out of the Crucible. I obſerved ſeveral Veins (not 
"diſcernible before) .of a ferrugineous Matter, about 
of an Inch thick, arid. when reduced to Powder, 
it applied ſtrongly to the Magnet. 
In ͤcther Stones I found ſome: Veins of Wood, 
about one and two-Inches thick, no way petrified, 
tho the Stones were every way ſo outwardly. 
Some of that woody Patt I alſo burnt in a Crucible; 
it emitted a bluiſh Flame, as if impregnated with Sul- 
phur, and had the ſtrong Smell of burning Charcoal. 
When burnt to a Coal, and reduced into Powder, 
it faintly yielded to the Magnet. 
How Wood happens to be found in theſe Petri- 
fications, ſound and untouch'd, is ſomewhat ſur- 
priſing, and to account for it not very eaſy. It may 
be attributed to this, that the Texture of the Wood 
is not every- where equal; eſpecially where Knots 
happen, that Part is much harder and cloſer than 
any other; aud if the petreſcent Particles ſhould be 
once ſtopped, they will fix there, coagulate, and go 
no further; by which means that Patt of the Wood 
will remain free from Petrification, while the reſt 
will be turned into Stone; or the Pores of the Wood 
may happen in ſome Places, and in the very Heart 
of it, to be ſo full of a relinous Matter, that it will 
keep our the petrific Juices, and hinder their further 
penerrating into them equally : To this may be at- 
tributed the ſtrong Smell of this Wood when burn- 
ing; and the more ſo, as I ſuſpect that moſt of this 
petrified Wood was Fir, there being a good deal of 
that kind found daily in Turf-Pirs near the Lake; 
Tome not above twenty Yards Diſtance from it; and 
the laſt Piece of Wood and Stone continuous that'T 


have 


a6 ] 


have received, a 
kind of Wood. 131 as to 4. 
Laſtly, the petrific Juices may happen to be ſo 
ſtrongly impregnated with Salts and Metal, or any 
other mineral Particles, that they will immediately 
{well and fill the minuteſt Pores of the Wood, and; 
by a ſudden Coalition, hinder their further penetrating 
into it; which ſeems to appear clearly from ſome 
Cavities in one of theſe Stones, which I ſuppoſe to 
have been Worm Holes, and which were no way 
filled by the petreſcent Liquor which was ſtoppe 
round it; all the Sides of this Hole being overlaid 
with ſmall] brown Cryftals, occaſioned by the Eva- 
poration of the aqueous Parts, and their being ſtopped 
and ſoaked by the neighbouring Stone or Wood. 
The woody Part-of theſe Stones, as I have ob- 
ſerved, will burn to a Coal, and emit a Flame: That 
Part intermediate betwixt the Stone and Wood, and 
which is but partly petrified, being harder than Wood, 
and ſofter than Stone, will-grow red in the Fire, emit 
a kind of Flame, or rather Sparks of Fire, but doth 
not conſume, and is properly what Dr. Grew & calls 
incombuſtible Wood. The ſtony Part doth not burn, 
tho' it grows as red as Coal. 
I calcined another of theſe Stones, weighing 
I og. 13 penywts. 124 gr.; after burning 4 Hours it 
weighed but 1-02. 10 penywts. 8 gr. and loſt 3 pe- 
nuts. 4 r.; Which proceeds, I ſuppoſe, from un- 
petrified Veins of Wood in the Heart of the Stone, 
which were deſtroyed by the Fire, as in the Cruci. 
ble it emitted now-and-then a bluiſh. Flame, as 
Brandy doth when burning. This Stone, when taken 
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out of the Crucible, and cooled, had the Colour of 
Iron, when heated in, and cooled from the Forge. 

Part of another Stone, which, by viſible Veins of 
Ore, appears to contain a good deal of Iron, I like- 
wiſe calcined for four Hours; the Powder yielded 
moſt ſurpriſingly to the Magnet; fo that it appears, 
that the Opinion of Nennius, Boetzus, and other 
ancient Writers, was not abſolutely deſtitute of 
Foundation. 

The white Wood-Stoncs are generally found in 
the Ground at 2, 4, 6, and 8 Miles Diſtance from 
the Lake, and ſometimes very deep in the Earth. 

The black ones are always found in the Water, or 
on the Shores of the Lough; ſometimes at the 
Mouths of Rivers or Rivulets that empty themſelves 
into it; but thoſe with Wood continuous have not 
yet been found above 20 Yards Diſtance from the 
Water of the Lake; that is, where the Water reaches 
in the Winter, or at other times. 

Some of theſe Stones are outwardly covered with 
a thin white Subſtance, which hath run thro' the 
Pores of that Part of the Stone that was expoſed to 
the Air, and not covered by the Water, Mud, or 
Clay; and on ſome others it is rather an Incruſtat ion 
of that white Subſtance, which Itake to be the ſlimy, 
unctuous, ſaline Parts of the petreſcent Juices that 
filled the outward Pores of the Stone, or coagulated 
on it. This white Part ſcraped, and put into a Cru- 
cible in a violent Fire, could not be reduced to 
Lime, tho it grew red as Coal. This Powder cal- 
cined appeared thro' the Microſcope quadrangular, 
like Grains of Salt; which makes me ſuſpect, that 
theſe Petrifications contain, beſides metalline, a great 

dcal 
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deal of ſaline Particles, whoſe Sides being ſtrongly 
attracted to each other, and cloſcly joined, hinders 
the Fire from expanding the Porcs of theſe Stones, 
and their being reduced to Lime. 

This black Stone, when broken, appears thro' the 
Microſcope very beautiful, and like Cloth of Silver, 
the Pores and Veſſels of the Wood being filled with 
white minute Cryſtals. | 

Of theſe Stones I have ſome with Wood out- 
wardly continuous ; others with Wood inwardly ; 
one, the leaſt Part whereof is Stone, the reſt Wood; 
another vice verſa; another intirely Wood, except a 
thin Coat of Stone on one Side, which appears to be the 
very Bark; one Stone which at one End diſtinctly ſhews 
the annual Ringlets of the Wood ; one that ſhews 
the Wood, before it was petrified, had been bent, 
and partly broken, the Fiſſure being filled with a 
ſparry Matter, and appears plainly from the preſent 
Appearance and Poſition of the Fibres of the Stone. 
Some of theſe Stones ſtrike Fire with a Steel, and 
others, by a ſtrong Colliſion, emit a Train of Sparks. 

Some of theſe Stones ſhew the Grain of Holly, 
' Aſh, and Fir. I have but one Piece of Oak petri- 
fied, eaſily diſtinguiſhed by its Grain; it ſhews the 
very Knots of the Wood where young Twigs were 
cut; and has a Hole made thro' it before it was pe- 
trified. 

As for theſe Stones being fit for ſharpening or ſct- 
ting of Razors, &c. the black ones are rather too 
hard, and the white ones too ſoft. The Whetſtones 
or Hones, vulgarly ſo called, which are fold for 
Lough-Neagh Stones, are none of theſe, but of a 
ſoft gritty kind, and found ncar Drogheda. 


Wh en 
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When theſe Stones with Wood ' continuous are 
taken out of the Water, Mud, or Clay, the woody 
Part dries, cracks, and falls away; which is the Rea- 
ſon why few can be well preſerved; and beſides, 
every body, unwilling to truſt their Eyes, will touch 
and ſcrape the Wood, and, by theſe means, deſtroy- 
the moſt curious Part of the Stone. 

The curious Gentleman above-mention'd, who 
hath already begun, and intends, at his Leiſure, to 
take an accurate Survey of the Lake, wilh I hope, 
be able to give a more juſt and ſatisfactory Account 
of its pettifying Virtue than I poſſibly can; my 
Deſign in the preſent Attempt being only to pave the 
Way, and induce others to make further Experi- 
ments in ſearch of Truth, and- for improving natu-- 
ral Knowlege. My Habilities do not anſwer my 
Good-will; therefore I hope Defects in the Perform- 
ance and Language of a Foreigner, will be excuſed. 
I ſhould be very proud, that theſe few Remarks could- 
deſerve your Approbation, and of your Friends; and 
ſhall be glad to hear of its Succeſs. 


Dublin, June, 10, 0 
1746. Tour moſt humble, 


and obedient Servant, 


James Simon, 


P. 
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P. F. I had lent the above Papers to the Biſhop of 
Cloyne, from whom I received them Yeſterday, 
with the original Letter to Thomas Prior, Eſq; 
of which follows the Copy. = 


A Letter From the Right Rev. Dr. George 
Berkeley, Lord Biſhop of Cloyne, to Tho. 
Prior, E/; in Dublin. 


Cloyne, May 20. 1746. 
Deur Sir, 


HERE ſend you back the curious Diſſertation of 
Mr. Simon, which I have peruſed with Pleaſure; 
and tho Variety of Avocations gives me little Time 
for Remarks on a Subject ſo much out my Way, I 
ſhall nevertheleſs venture to give my Thoughts briefly 
upon it, eſpecially ſince the Author hath been pleaſed 
to invite me to ir by a Letter. 
The Author ſeems to put it out of Doubt, that 
there is a petrifying Quality both in the Lake and 
adjacent Earth. What he remarks on the unfrozen 
Spots in the Lake is curious, and furniſheth a ſuf- 
ficient Anſwer to thoſe, who would deny any petri- 
fying Virtue to be in the Water, from Experiments 
not ſucceeding in ſome Parts of it; ſince nothing 
dut Chance could have directed to the proper Places, 
which, probably, were thoſe unfrozen Parts. 

Stones have been thought by ſome to be organiſed 
Vegetables, and to be produced from Seed. To me 
11 
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it ſeems, that Stones are Vegetables unorganiſed. 
Other Vegetables are nouriſhed and grow by : a Solu- 
tion of Salt attracted into their Tubes or Veſſels. 
And Stones grow by the Accretion of Salts, which 
often ſhoot into angular and regular Figures. This 
appcars in the Formation of Cryſtals on the Alps: 
And that Stones are formed by the ſimple Attraction 
and Accretion of Salts, appears in the Tartar on the 
Inſide of a Claret-Veſſel, and eſpecially. in the For- 
mation of a Stone in the human Body. 

The Air is in many Places impregnated with ſuch 
Salts. I have ſcen at Agrigentum in Sicily the Pil- 
lars of Stone in an ancient Temple corroded and con- 
ſumed by the Air, while the Shells which entered 
the Compoſition of the Stone remained intire and 
untouched. 

I have elſewhere obſerved Marble to be conſumed 
in the ſame manner; and it is common to ſee ſofter 
Kinds of Stone moulder and diſſolve merely by the 
Air acting as a Menſtruum. Therefore the Air may 
be preſumed to contain many ſuch Salts, or ſtony 
Particles. 

Air, acting as a Men/iruum in the Cavities of the 
Earth, may become ſaturated (in like manner as 
above-ground) with ſuch Salts, as, aſcending in Va- 
pours or Exhalations, may petrify Wood, whether 
lying in the Ground adjacent, or in the Bottom of 
the Lake. This is confirmed by the Author's own 
Remark on the Bath called the Green Pillars in 
Hungary. The inſinuating of ſuch Salts into the 
Wood ſeems alſo confirmed by the Author's having 
obſerved minute hexagonal Cryſtals in the woody Part 
of the Petrifactions of Lough-Neagh. 


A 
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A petrifying Quality or Vittue ſhews itſelf in all 
Patts of this ere e Gin in Water, Earth, and 
Sand; in Tartary for inſtance, and Afric, in the 
Bodies of moſt Sorts of Animals, it is even known 
that a Child hath been petrified in the Mother's 
Womb. -O/teocol/a grows in the Land, and Coral 
in 'the Sea. 'Grottoes, Springs, Lakes, and Rivers, 
are in many Parts remarkable for this ſame Quality. 
No Man therefore can queſtion the Poſſibility of ſuch 
a thing as petrified Wood; tho' perhaps the petrify- 
ing Quality might not be originally in the Earth or 
Water, but in the Vapour or Steam impregnated 
with faline or ſtony Particles. 

Perhaps the Petrification of Wood may receive 
ſome Light from conſidering Amber, which is dug 
up in the King of Pruſſias Dominions. 

I have written theſe haſty Lines in no ſmall Hurry; 
and ſend them to you, not from an Opinion, that 
they contain any thing worth imparting, but merely 
in Compliance with your and Mr. Simons Requeſt. 


L Added from a Letter to Dr. J. Fothergill, dated 
Dublin, Aug. 8. 1746. ] 


And yet, before I have done, I muſt needs add 
another Remark, which may be uſeful for the bet- 
ter underſtanding of the Nature of Stone. In the 
vulgar Definition, it is ſaid to be a Foſſil incapable 
of Fuſion, I have nevertheleſs known Stone to be 
melted, and when cold to become Stone again. 
Such is that Stuff, by the Natives called Sciara, 
which runs down in liquid burning Torrents from 


the Craters of Mount Atna, and which, when 
p If « cold 
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cold and hard, I have ſeen hewed and employed at 
Catania, and other Places adjacent. It probably 
contains mineral and metallic Particles; being a pon - 
derous, hard, grey Stone, uſed for the moſt patt in 
the Baſements and Coinage of Buildings. 

Hence it ſhould ſeem not impoſſible for Stone to 
be caſt or run into the Shape of Columns *, Vaſes, 
Statues, or Nelie vos; which Experiment may per- 
hapes, ſome time or other, be attempted by the 
Curious; who, following where Nature has ſhewn 
the Way, may (poſſibly by the Aid of certain Salts 
and Minerals) arrive at a Method for melting and 
running Stone, both to their own Profit, and that 
of the Public. I am, | 


Dear Fir, 


Dur moſt humble Servant, 


; | G. Cloyne, 


To confirm what the Biſhop ſays, I remember when I was in 
the College in France, that I went to ſee a Relation of mine, a 
Frier, at Fonteurand, where he ſhew'd me in their Church two 
Pillars of Stone, about 60 Feet bigh, all of one ſolid Piece, which 
he faid had been run, | 7. . 
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A Paper formerly omitted. 


IX. Some Obſervations on a fort of Libella * 
or Ephemeron, P Mr. Peter Collinſon, 


F. R. S. 
Winchefter, June 23. 1744. 
Read Jan. 31. SIwalked by the River's Side at Min- 


1 cheſter, I was told, that now was the 
Time of Yea that the May Flies, a Species of. Lz- 
bella, came up out of the Waters, and were ſeen for 
a few Days, and then diſappeared; This excited my 
Curioſity, having never ſeen this Inſect. 

May 26, 1744. I was firſt ſhewn it by the Name of 
May Fly, on account of its annual Appearance in that 
Month: It lies all the Year (but a few Days) in the 
Bottom or Sides of the River, near the Likeneſs of 
the Nymph of the ſmall common Libella s; but 
when it is mature, it tiſes up to the Surface of the 
Water, and ſplits open its Caſe; then, with great 
Agility, up ſprings the new Animal, with a lender 
Body, with four blackiſh-vein'd tranſparent ſhining 
Wings, with four black Spots in the upper Wings ; 
the under Wings much ſmaller than the upper ones; 
with three long Hairs. in its Tail. See Tas. IL 


Fig. 2. &r. 
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* I take this to be the Muſca tripilis mention'd in Monet, Infect. 


Theat. p. 64. and may properly be called Muſca, Libellz affints, 
cauda tripili. C. A. 


T t 2 


. 


% ae > 
ye —— 


— 


neee 1 —— 
0 — 5 GC 
% 
* + 
; - — 3 2 
E . - o - — 
- 3 


me ͤ—ͤ <>, --__- 


[ 330 J 


The Husk or Exuviæ that it leaves behind floats 
innumerable on the Water. It ſeems. to me a Spe- 
cies of Ephemeron: and I imagined it was the ſame 
Inſe& deſcribed by Goedart and Swammerdam ; but 
a few Days convinced me otherwiſe, for I ſoon 
found theſe had a longer Duration. than theirs. 

The next Buſineſs (after this Creature isdiſengaged 
from the Water) is flying about to find a proper 
Place to fix on (as Trees, Buſhes, ec.) to wait for 
its approaching Change, which is effected in two or 
three Days. SN 

The firſt Hint I received of this wonderful Opera: 
tion was ſeeing their Exuviæ hanging on a Hedge. 
I then collected a great many, and put in Boxes; 
and, by ſtrictly obſerving them, I could tell when 
they were ready to put off their ald Cloaths, though 
but ſo lately put on. 55 

I had the Pleaſure to ſhew my Friends one that T 
held on my Finger all the while it performed this 
great Work: It was ſurpriſing to ſee how eaſily the 
back Part of the Fly ſplit open, and produced the 
new Birth, which I could not perceive partakes of 
any thing from its Parent, but leaves Head, Body, 
Wings, Legs, and even its three-hair'd Tail behind, 
or the Caſes of them. After it has repoſed itſelf a 
while, it flies with great Briskneſs to ſeek its Mate. 

In the new Fly a remarkable Difference is ſecn 
in their Sexes, which I did not ſo eaſily perceive in 
their firſt State, being then Male and Female much 
of a Size, but now the Male was much the ſmalleſt, 
and the Hairs in their Tail much the longeſt. 


I was 
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I was very careful to ſce if I could find them in- 


gendring, conceiving it to be much after the Man- 


ner of the ſame Species: But all that I could diſcover. 
was, that the Males. ſeparated, and kept under the 
Cover of the Trees, remote from the River. Hither 
the Females reſorted, and mixed with them. in their 
Flight (grcat Numbers togerher) with a very brisk 
Motion of datting or ſtriking at one another when 
they met, with great Vigour, like as Houſe Flies 
will do in a ſunny Room. This they continued to 
do for many Hours, and this ſcem'd to me their 
Way of. Coition ; which muſt be. quick and ſoon 
perform'd, as they are of ſo ſhort Duration. I tried 


ſeveral Ways. to make farther Diſcoycries, but all 


proved ineffectual. 

When the Females were impregnated, they ſoon 
left the Company of the Males, and ſought the Ri- 
vers, and kept conſtantly playing up and down. on 
the Waters. It was very plainly ſeen, every time 
they darted down, they ejeded a Cluſter of Eggs, 
which ſeemed a pale bluiſh Speck, like a ſmall Drop 
of Milk, as they were ſinking to the Bottom of the 


River; and then, by the Elaſticity of their Tails, . 


they ſpring up again, and then dart down again. 
Thus they continue, until they have exhauſted their 
Stock of Eggs, and ſpent their Strength, being ſo 
weak. that they can riſe no more, but fall a Prey ta 
the Fiſh. 


End of the Females; but the Males never reſort to 
the River that I could perceive ; but, after they have 


the Trees and Buſhes, 


But by much the greateſt Numbers periſh on the 
Waters, which are covered with them. This is the 
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done their Office, drop down, languiſh, and die, under 
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1 
I obſerved this Species of Cibella abounded mo 
with Females; which was very neceſſary, conſider- 


ing the many Enemies they have in their ſhort Ap- 


pearance ; for both Birds and Fiſh are very fond of 
them, and, no doubt, under the Water arc a Food 
for ſmall aquatic Inſects. 

What is further remarkable in this ſurpriſing Crea- 
ture is, that, in a Life of three or four Days, it cats 
nothing, ſcems to have no Apparatus for that Pur- 
poſe, but brings up with it out of the Water ſuf- 
ficient Support to enable ir to ſhed its Skin, and 
perform the principal Ends of Lite with great 
Vivacity. 

They appear at Six o Clock in the Evening. On 
the 26th. of May I perceived a few ; but the 27th, 
28th, 29th, and zoth, it was a Sight very ſurpriſing 
and entertaining, to ſee the Rivers teaming with in- 
numerable pretty nimble flying Animals, and almoſt 


every thing near cover'd with them; when I looked 


up, the Air was full of them, as high as I could dil- 
cern; and ſeem'd ſo thick, and always in Motion, 
the like it ſeems when one looks up and ſees the 
Snow coming down: And yet this wonderful Ap- 
pearance, in three or four Days aftcr the laſt of May, 
totally diſappear'd. 


After I had drawn up theſe Obſetvations, it was 


more than a Year before I had the Pleaſure of 


peruſing ng Mr. Reaumur's elaborate Work, wherein 
e deſcribes this Inſect by the Name of Ephemere 
Tome v1. p. 516. Pl. 44.; but, as I find we vary 
in many Particulars, and as it may tend further to 


7 illuſtrate 
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illuſtrate the Subject, I hope the above Account 


tural Knowlege. 


; See T as. II. 


R 2. Repreſents the Back of this InſeR: 
Fig. 3 and 4. are two Side-Views of the ſame. 


HUMAN PHYSIOGNOMY 


will not prove unacceptable to the Lovers of Na- 


Peter Collinſon. | 
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ERRATA. 
N'. 480. p. 224, J. 14. (in Title XI.) for, in Lime 
or not, read, with or without Lime. 
N. 481. p. 267, J. 3. from the Bottom, dele their; 
Pg. 298, J. 20, read, Shape of that; p. 303, J. 8, 


Read Feb. 9. Read Dec. 18. 
for 1746-7. eus 1746. 


p. 314, 4, 13, for Juices lapideſcent, read Lapi- 
deſcent Juices, 
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To the Binder. 


Next after this follow the Crounean Lectures fot 
the Year 1746. And after them, No. 482. 


HUMAN PHYSIOGNOMY 
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IN THE 


CRounian LECTURES 
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MUSCULAR MOTION. 
For the Year MDCCXLVI. 
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ROYAL SOCIETY: 
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I. 
HE Word Pyhyſiagnomy, I confels, is too large 


a Title to put before this little Treatiſe, as it 
ſignifics a View of Nature in gencral; but ſince the 
Term Metopoſcopy (which deuotes Opinions ariting 
from a Vicw of the Face alone, and which indeed 
would be better ade pred to what I treat o:) is leſs 
underſtooa than the o her, and as moit Pcopic now- 
a days mcan ny more by the former than what re- 
gards the Countenance, I nope I may be excuſed 
taking that which is the nioti familiar Term. 


II. 


This Subject has been handled by a great Number 
of Authors; nor ouc or whom, that I know of, has 
puriued the Plan upon which 1 proceed; that is, what 
regards the proper Actions of the Muſcles of the 
Face, and their particular Obedience to the Influ- 
ence ot the Mind. 

| John 
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John Bulwer (whoſe Book I had never heard of, 
till my intire Treatiſe, except the Liſt of Authors, 
and this Preface, was printed off) makes an Attempt 
to explain this Subject, as the Title of his Book ſets 
forth; but it is fill'd with many extravagant Notions 
jrom different Authors, and is fo tar from aſcertain- 
ing the peculiar Office of any one Muſcle of the 
Face, that he thinks they all act one againſt another 
to form Laughter; and calls in Blood and Spirits to 
fill che Face, in the fame manner that the Membrum 
virile is filld; with many other ſuch Fancics thro' 
the Whole, which our Room here will not admit us 
to animadyert. But I have rejected every other 
Method made uſe of before; and in the Progreſs 
added ſome new Obſervations to the Deſcription of 
the Muſcles, which are the true Agents of every Paſ- 
fion of the Mind, as the Baſis upon which our 
DoRrine is founded; wherein, if I have not ſuc- 
ceeded as perfectly as I could wiſh, I hope it will, at 
leaſt, be allowed the only true Scheme for under- 


ſtanding that Art. 


III. 
\ 
I have cndeavour'd to make theſe Eefares as en- 
tertaining as I could, and as inſtructive; whereby 
any one, verſed in the Art of deſigning, may be 
able to repreſent the Paſſions of the Mind upon the 
Face, by dint of his Knowlege of the muſcular 


Structure: And as the Number of Repreſentations is | 


but ſmall, which ſerves for their Expreſſion, there 
was no nced of multiplying them to a Repetition of 
Deſigns that muſt make Confuſton. Had a certain 

great 


P R EKF A C RE It 
great Man been learned in this Part of Anatomy, he 
would have made fewer ſerve his Purpoſe, and not 
allow'd different Motions to different Parts of the 
Occipito-Frontalis at the ſame time; nor have made 
the Wrinkles of the Forehead longitudinal, which 
ſhould have been tranſverſe or horizontal, by rhe 
Action of this Muſcle: Nor is there, in a word, any 
Neceſlity to draw the Hair ſtanding upright, to exagge- 
rate his Figures in any wiſe, which is unnatural ; for the 
Actions of the Countenance alone will be ſufficient 
to expreſs the Paſſions, ſince its Muſcles are the ſole 
Agents. _ 


IV. 


For this Reaſon I have avoided changing the Atti- 
tude in the Expreſſion of any one of my Figures; 
chuſing rather to repreſent them as much as poſſible 
on the ſame kind of Face, whereon no Change 
is viſible, but what proceeds from the particular 
Alterations of the Muſcles peculiar to each Paſſion, 


V. 


And, in order to render this Treatiſe, tho' very 
ſhort, i re complete, I have added a Lift of the 
Names ad Works of the Authors upon this Subject, 
and a general Index to theſe and my former Lectures 
on Muſcular Motion, for the Convenience of ſuch 
as have chem, which will make the Whole the more 
perte& when bound up together. 
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The Maſters in the Art of Deſigning 1 hope will 
excuſe any little Faults that may occur, as to What 
relates to the Drawing in my Figutes; for J have no 
Pretenſions to be corre in that Part, nor any other 
View in this Work, than to demonſirate and explain 
the Actions of the Muſcles on the Countenance as 
a Standard for PHyſiagnom); in which thoſe of both 
Sexes move upon the ſame Principles, and, by inge- 
nious Painters, may be expreſſed on either, only by 
making Allowances for the Delicacy of the one, and 
the Roughneſs of the other, when once duly veried 
in the anatomical Principles. 


VII. 


I cannot omit taking this Opportunity of giving 
due Honour to our Paintcrs in Fugland, notwith- 
ſtanding the Libertics a late French Author has taken 
with them; many of whom are capable of any 
Branch cf the Arr, as their ſeveral curious Perform- 
ances in many Places “ about this Kingdom can 
teſtity. We do not want thoſe who paint in Hiſtory, 
Landskip, Converſation, and Architetture, in great 
Perfection; altho' there is {carce Encouragement 
here for any Branch but little Portraits: And if we 

| Were 


PT 7 


* St. Paul's Church, St. Bartholomew's, the Foundling, and Green - 


wich Hoſpitals, as well as in the Cabinets of many Noblemer. 
and Gentlemen throughout England. 


PREF ACE. v 
were bleſs'd with the ſame academical Endowments 
that other Nations can boaſt of, we ſhould un- 
doubtedly have as great Proficients.in the Arts of 
Painting and Sculpture as any Nation : For it is no- 
torious, that our Youth have made as good a Figure 
in foreign Academies as any-that were educated at 
them ; and we haveeven had fome, who, by dint of 


Genius, have born away the Prizes from thoſe of every 
other Nation. | 
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VIII. 


World, except the Author in Queſtion, knows, we can- . 
not but fall into the following Reflections: Every one, 
from the firſt Dawn of his Underſtanding, is borne 
away by the Torrent of Partiality, till a generous Edu- 1 
cation wears it off, and qualifies the Man for paſſing 1 
an impartial Judgment upon every thing that comes 
before him; and this is ever Maſter of the unhappy 
Wretch who has had no ſuch Advantage. Now it 
was ſtrange to find the Duſt of Prejudice had ſo 
blinded the Eyes of that Author, who has the Re- 
putation of a Man of Learning, that, at his Arrival 
in Eng land, he was ſcarce able to diſcern any thing 
but Faults and Defects thro' the whole Kingdom; 
whilſt at home there was hardly an Imperfection: 
But it may be ſuppoſed he had a Mind to give the 
World a Specimen of his Abilities in Satire. 


But not to dwell unneceſſarily upon what all the | i 
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IX. 


Satire requires a very refin'd Genius and Taſte to 
carry it on, whether in Proſe or Verſe; for, when 
b Cenſure 
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ply would be, point-blank, © Ce n eſt pas vrai. But 
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Cenſure is aimed point blank, it amounts to no more 
than plain Billing ſgate, or, as the French have it, 
Criailler, ou ecrire en grondant. I wiſh I were able 
to diſcern the Profundity of his Wit, in ſaying, 
among many other Things, England has not 
hitherto bred one Painter (a), c. that here Hunt- 
ing ſeems to be the Paſſion of all Ages and Sexes (5) ; 
his Animadverſions upon which he has happily con- 
cluded with a ſublime Tale of a Poſt-boy ; and that 
it was Lazineſs that made Shakeſpear write ſeveral 
Tragedies in Proſe (c). — Now, to anſwer theſe 
Aſſertions in the Stile of the Abbe, the natural Re- 


we will not ſo far imitate him; no, let us uſe him 
with more Politeneſs, and rather recommend to him, 
when he next intends to write Letters, to ſtudy thoſe 
of an Engliſh Author (4) firſt, which want neither 
Delicacy, Truth, nor Deſign; where the Satire is 
keen, yet pleaſing, and not ſtuff d with fame crawls 
Narratives. | 


X. 


Judgment is moſt likely to be genuine, where it 
is engaged in the Diſcovery rather of Beauties than 
Faults; and is but barely honeſt, when it is capable 
of ſeeing ſome Beauties as well as Faults. A cur- 
ſory Spectator, in running thro a Kingdom, is not 
to condemn or ridicule the Cuſtoms he finds, only 

ee; becauſe 


— 


(a) Vol. I. Lett. 23. (5 Lett. 46. (c) Lett. 31. 
(%) Mr, Littleton's Perſian Lettets. 


TAB © A VL vii 
becauſe he knows not the Reaſon of any one. And 
it is ſo in a Language, which may, to a Stranger, 
ſeem ridiculous, only becauſe he is ignorant of its 
proper Idiom. The Cuſtoms of all Countries ariſe 
chiefly from ſome neceſſary Cauſe, and are adapted 
and continued by the ſame Law, tho, perhap s, With 
ſome additional Conveniences; and ſince thoſe of 
different Nations muſt always differ from each other, 
it ſeems to me as injudicious to ridicule them, as 


ro grumble becauſe the Perſons of the Engliſh are 
not ny like thoſe of the French. 


Ms 


Here is a ſingular Inſtance in a Man of Learning, 


who could find but very few Men of Genius, or 


good Things, out of his own Country. This ſtrange 
Love for his own Fire- ſide puts me in Mind of a 
Hottentot Boy, who was taken up young by the 
Dutch, educated and ſupplied with every thing that 
could engage the Approbation and Satisfaction of 
ſuch a one tor ſeveral Ycars; yet he was not content, 
but made uſe of the firſt Opportunity to get back to 
his own People; among whom he had no ſooner 
arrived, than he haſtily threw off his Cloaths, flew to 
the next Shambles, and there, in an Inſtant, clad him- 
1elf with the Garbage he found, which with Pleaſure 
he rolled round his Limbs and Body ; furniſhing him- 
ſelf at once with Food and Raiment, more agreeable 
to him than the Neceſſaries better ſuited to the Wel- 
fare of human Lite, with which he was ſupplied be- 
fore. — But enough of the learned Abbe, and of the 
Foitent or. 
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When the Royal Society had order'd that I: ſhould 
read theſe Lectures, I laid hold of the Opportunity 
to build this Part. of the mn Syſtem upon 
an anatomical Foundation; and, I flatter myſclf, it 
will appear the moſt likely to anſwer all the Phe- 
nomena of Metopoſcopy. Hereafter it will, no doubt, 
be carricd farther, and perhaps be ſet in a more ad- 
vantageous Light, by induſtrious Anatomiſts; and tho' 
the Subject admitted of many Difficulties, yet the 
Candour of the Society, upon hearing the Lectures 
read, encouraged me to make ſome Improvements 
upon what they had heard, in order to bring it thus 
far; and whatever is wanting in the Perfection of it, 
the Author's Intention to improve Natural Know- 
lege, it is to be hoped, will make ſome Apology, 
and beſpeak for it the more candid Reception of 
ſuch as have Pleaſure in theſe Kinds of Study. 


2 nomy. 


A 


RISTOTELES. 
Opera, cap. 6. Phy- 

ſiognomicom liber, grace 
et latine. Lutetiæ Pariſi- 
riſiorum, typis regiis, 
1619. Folio. 


ARTEMIDORUS, 

De ſomniorum inter- 
pretatione, libri 43 de 
auguriis et manuum in- 
ſpectione, libri 2; græce. 
Venetiis, 1527, 40.; 
latine. Baſileæ, 1539, 


8 


such AUTHORS as I could procure an 
Account of, who have treated of Phyfi- 


4to; greco latine Lute- 


tiæ, 1603, 40. 
B 


BALDus Camillus. 


In phyſiagnomonica A- 
riſtotelis commentarii, 


Folio. 


Sc. Bononiæ, 1621, 


BLonpus Mic. Angelus. 


Phyſiognomia, ſrue de 


cognitione hominis per 
— &c. Rome, 


1544, 470. 
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Conference fur Fexpreſ- 
ſion generale et particu- 
liere des Paſſions; 4 
Amſterdam, 1713. 
BULWER John. 
Chirologia, or the na- 
tural Language of the 


Hand, &*c. c. Lond. 
1644. 

Pat homyotomia, or a 
Diſſection of the ſigni- 
ficative Muſcles of the 
Affections of the Mind, 


Cc. London, 1649. 


C 
 CERASARIENSIST ricallus, 
Enarratio principiorum 
chiromantiæ, &c. Item 
chiromantia incerti au- 
Forts, &c. Noribergæ, 
1560, 4t0. 


\COCLEs Bartholomaus. 
Anaſtaſis chiromantiæ 
et Phyſiognomiæ, ex 
pluribus et pene inpni- 


tig autoribus. Bononiæ, 


1504, 470 
Phyſiagnomiæ com- 


fendium, quantum ad 


partes capitis, gulam- 
que et collum attinet. 
Argentorati, 1533, 8 vo. 


CoRNARIUS Janus. 
Interpretatio latina ex 
grace, phyſiognomonico- 
rum Adamantii Sophiſ- 
te. Baſileæ, 1544, 8 vo. 


Cokvus Andreas. 
Chiromantia,extat cum 
Barthol. Coclitis phy- 

ſiognomoniæ compendio. 
Argentorati, 153 3, 8 vo. 


Y 


FINELLA Philippus. 
De metopoſcopia libri 
tres, Ant werpiæ, 1648. 

870. P40 


FLupp Robertus. 
Medicina catholica, ſci 
myſticum artis meli. 
candi ſacrarium, in to- 
mes duos diuiſum. Vide 
partem ſecundam porti- 
-Onis tertie toms prim. 
#bi circa contempla- 
tionem faCicl ef manus 
agrorum verſatur, e- 


phy. 
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phyſiognomiam cum chi- 
romantia tractat. Fran- 
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FoN TAN us Johannes. 
Phyſiagnomia Ariſtote- 

lis, ordine com; oſiterio 
edita, &c. in gratiam 
eorum præ ſertim, qui 
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HUMAN PHYSIOGNOMY 


EXPLAIND: 


IN THE 


CROUNIAN LECTURES 
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MUSCULAR MOTION. 
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LECTURE 1 
I. 


HAVE the Honour, Gentlemen, to 
appear once more before you, on ac- 
count of the Crounian Lecture; be- 
ing commanded to it by the worthy PRESIDENT 
and Council of this Moſt Learned Society; and could 
wiſh my Abilities were but equal to my Will, in 
my Compliance with that Duty ; I ſhould not then 
delay a Moment to offer, with the utmoſt of my Power, 
what would conduce not only to the Welfare of the 


Public, but alſo to your better Amuſement. 
B II. 


Read Nov. 20. 
1746. 


ERRAT A. 


In p. 4. 4.18, for certainly read certain; p. 8, I. 16, 
for in almoſt, read in an almoſt ; p. 41, I. 19, for 


laugh, read laughed; p. 74. l. 3, for mand, read 
Command. 


[1] 


— 


I ——————————J ⏑———— ————————————— 


HUMAN PHYSIOGNOMY 


EXPLAIND: 
IN THE 


CROUNTIAN LECTURES 


O N 


MUSCULAR MOTION. 


—— —————._—___J—C 


ol 
8 _ — — — 
1 1 — 
— 4 — — "I * * _ 8 — 
— V 3 — — — — X< - = 2» —- = = 
- * - — — — =— * - _ 
— . ot _ ——— *. . 
ao wy . — 
5 — 2 _ _ = — * a \ = 
-"—_ 4 24 — — * _ Mi te a — — 
— — — - — a = 
= — -< — . - had — * —— — — — _ — = = 
l — * - a ——— — = wa _ — — 
—— — _ _ CY = - * * o o 
* — - _ _ = l 
r — — e — = a 
= 8 _—_— . - . .. S * 4.on ® 
a 4 — 
4 — 
- - 2 = - 


— 
r 
. 2" IP 


nb < HS — — — 
a yu p —- 2 
” — — 
— r — td... * mg 
— 220 — - * 
— — 


> - 
* 


—ͤ—ũ——— Ot 
. = = 


LECTURE I. 


—> 7” i % | 

* 
: - . — 

— 5 * = — 

® - * EIY ö 
. wen "2 2 

m = 

— — aw 4 « a. 

—< — 2 bs um 

- - A 


I. 
TG; 20. HAVE the Honour, Gentlemen, to li 
1740. appear once. more betore you, on ac- 164 
count of the Crounian Lecture; be- 1 
ing commanded to it by the worthy PRESIDENT | 


and Council of this Moſt Learned Society; and could 
wiſh my Abilitics were but equal to my Will, in 
my Compliance with that Duty; I ſhould not then 
delay a Moment to offer, with the utmoſt of my Power, 
what would conduce not only to the Welfare of the 


Public, but alſo to your better Amuſement. b 
B ; 


[2] 


II. 


The benevolent Founder of this Lecture has indeed 
circumſcribed it within very narrow Limits, by con- 
fining it, in this Society, to the Phyſiology of the 
Motion of the Muſcles alone: Whereas, had he al- 
low'd it to be more generally anatomical, the Under- 
taker would find ſeveral very pleaſing Fields to range in, 
relating to the animal Oeconomy, not yet taken no- 
tice of, that are capable of ſtriking the Hearers with 
Amazement, and of producing, in the Royal Society, 
yet a greater Regard for the moſt ſtupendous and 
curious Subjects in all Nature. 


III. 


As to the Invention of any more Syſtems towards 
the Explanation of animal Motions, I confeſs, I 
think it a Labour as much in vain as the Puniſhment 
of ih phus; becauſe I believe it utterly impoſſible 
ever to render it familiar to any human Perception, 
however nearer one Author's Opinion may approach 
the Truth than that of another : And therefore I take 
the Liberty here to recommend to whomſoever ſhall 
hereafter be appointed to make this Lecture, to con- 
fine it to the Deſcription of Muſcles; and to whatever 
new Obſervations may occur with reſpect to the ſen- 
ſible Motions of them, not hitherto taken notice of; 
together with more familiar and exact Drawings of 
them than have already appear'd to the Learned 
World. Thus may ſeveral uſeful Deductions be made 
from a Method of this Nature; a Correctorium be 
produced for all former Treatiſes of the Muſcles ; 
| | | and, 


L $i 


and, at length, a new general Hiſtory of them ap- 


pear, ariſing from the ſucceſſive Labours of ſome of 
the Members of this Society. 
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IV. 


With this View, and as a Beginning to ſuch a 
Plan, I ſhall now attempt to give you a Deſcription 
of the Muſcles of the Face; with ſome Obſervations 
and Remarks, which I hope will appear curious to 
you, relating to their ſeparate as well as conjunct 
Actions, and the Appearances of the Countenance 
that are the natural Effects of ſuch Actions; to- 
gether with accurate Drawings, which will ſerve to 
their better Demonſtration, and which I choſe to lay 
before you, rather than a diſſected Head; as being, 
I am perſuaded, a much leſs agreeable Sight to many 
among us, than a fair Drawing. 


- — — 


V. 


To proceed then: Let us conſider thoſe Muſcles 
in their Order, which chiefly ſerve to form and move 
the Skin of the Face, or change the Countenance ; 
which are thoſe of the Forehead, Eyelids, Eyes, 
Noſe, _ and Cheeks. 


VI. 


To theſe I ſhall confine this Lecture, and to cer- 
tain Remarks and Obſervations upon their Actions; 
having Regard all along to thoſe Authors, that were 
moſt exact and accurate in their Reſearches and Diſ- 
coveries of the true Structure of Muſcles. But, be- 
fore 1 begin my Deſcription, I cannot but particularly 
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mention, in this Place, with the greateſt Reverence, 
that indefatigable Anatomiſt the late Doctor James 


Douglas, whoſe Treatiſe of the Muſcles, I find, was 
not known to the famous anatomical Critic * San- 
torini, or he could not have quoted, beſides Euſta- 
chius, two more modern Authors for the Diſcovery 
of the Muſcle called the Corcyg us; neither of whom 
could ever have known this very Name, if Dr. Don- 


glas had not invented it, when he diſcover'd the 


Muſcle which he call'd ſo, ſome conſiderable Time 
before he publiſh'd his Myographiæ comparatæ ſpeci- 
men, which the World was favoured with in the 
Year 1707. 


VII. 
Now, although the firſt Diſcovery of this Muſcle 


has been given to Euffachius, becauſe ſomething like 


it is ſeen upon a back View of one of his Figures; 
yet, ſuppoſing that Author's Figures right as to this 
Point, our Dr. Douglas is abfolutely as certainly an 
original Ditcoverer of this Muſcle as Euftachins;. 
becauſe the Plates of the latter were concealed from 

the 


Mt. — — — 
. 


— 


( 


Santorini, in his Obſervationes- aua tomicæ, has theſe Words; 
* Quamvis poſtremæ levatoris fibre triangulari illi nuſculo adſtent, 
© qui jam diu ab Euſtachio exhibitus, deinde ab clay. Cheſeldeno, er 
Marg agno, tum retrabendo et levando corcygi, tum iis partibus fir- 
© mand:s tribuitur, &c. He alſo ſeems not to know what Lanciſius 
mentions in his Letter to Dr. Fantonus, that Morgagni was invited 
to aſſiſt in the Explanation of Exſtachivs's Tables; and, conſequently. 
that he was the leſs likely at that time to have any Share in the Diſco- 
very of that Muſcle, which no doubt appears on a back View of a 
muſcular Body in that Author's 36:h Table, at the time of Lanciſius's 
being employ'd to explaia them ; of which more hereafter. 
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the World till about five Years after Dr. Dowglas's 
Book came out ; and even when they were found, 
they had no Explanation, till Lanciſius firſt explain d 
them in the Year 1712. who, notwithſtanding, never 
took any notice of the Corcygenus Muſcle in his Ex- 
lanations; although we may affirm Morgagni aſ- 
iſted in them: For Lanciſius, after he had been 
orderd by the Pope to publiſh his Explanations, 
wrote Letters to one Fantonus, and to Morgagni, 
both Phyſicians and Profeſſors of Anatony, Ring 
forth the Difficulty of the Task, and requiring their 
Opinions and Aſſiſtance in altering whatever they 
might ſee amiſs in what he had done. He received 
Anſwers from both; and in that of Morgagni a par- 
ticular Recapitulation of ſome Part or other of the Fi- 
gute of every Table, except that of the xxxv1. Plate, 
which alone contains this Muſcle in Queſtion. But, 
afterwards he tells us, in his Adverſaria, (which 
were printed as late as the Year 1719.) that he diſ- 
coverd it himſelf, and calls it Muſculus Coccygis 
Levator. See the End of his 45th Animad verſion; 
for before this, neither Lauciſius, Fantonus, nor 
Morgagni, took notice of it: Whereas Dr. Douglas not 
only diſcover'd the Muſcle, and demonſtratcd it to the 
Students who attended his Lectures, but alſo invented 
the Name for it, ſo many Years as I have mentioned 
before Euſtachiuss Plates were found. It would 
have been an ungenerous Omiſſion, to have neglected 
ſetting this Part of anatomical Hiſtory right, ſince 
I was ſo happy to be well acquainted with his great 
Abilities in this and other Branches of Learning in 
his Life-time ; and particularly, ſince 1 find a foreign 
Author, of ſo much Credit. as Santorini, very much 
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miſtaken in the Matter; and a domeſtic Author of 
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no leſs Note, the ingenious Profeſſor Monro, calling 
it the Coccygeus of Douglas, ot rather of Euſta- 
chins, who, though he might have ſeen the Muſcle, 
we might be ſure never dreamed of the Name; and, 
conſequently, we have as much Reaſon to aſcribe 
the Diſcovery of the Corcygeus to Donglas as to 
Euſtachius, if not more. Having now the Satiſ- 
faction of giving due Honour to the Memory of that 
able Anatomiſt, who was ſo worthy a Member of 
this Learned Society, I return to my preſent Pur- 
poſe: And firſt of the Muſcles of the Forchead : 


VIIL 
Of the Frontal Muſcle. 


"I RE are ſome Differences amongſt Anatomiſts 
concerning this Muſcle and the ſubſequent ; but, 
from the Accuracy of the Diſſections of Dr. Douglas, 
and my own Obſervations, there is no better De- 
ſcription can be exhibited than his, whoſe Book I 
was intirely led by, during my Diſſections in Myo- 
logyz which was always ſtrongly recommended by 
the Anatomiſts I followed, as the ſureſt Guide, during 
my Studies, and which I ſhall now chiefly follow, 
as to the Deſcriptions and Uſes of the Muſcles in 
Queſtion ; except where any new Obſervation may 
perhaps make an Alteration. 


IX. 


The true Frontal Muſcle ariſes fleſhy from the 
Proceſs of the Os Frontis next the inner or great 
Angle 
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Angle of the Orbit, above the Joining of the Os 
Na and ſuperior proceſs of the Os maxillare with 
this Bone; from thence it runs obliquely outwards 
and upwards, and is. inſerted into the fleſhy Parr of 
the ſubſequent Muſcle, ſome of its Fibrillæ paſſing 
through into the Skin a little higher than the middle 
Region of the Eye-brows. Its Uſe is to ſmooth the 
Forehead, by, pulling it down after it has been 
wrinkled by the Action of the Occipito-Frontal:s ; 
and when it acts more forcibly, it ſcrves to wrinkle 
the Skin of the Forehead between the Eye-brows ; as 
it happens when we frown, or knit them. 


X. 
Of the Occipito-Frontalis. 


JH! S Muſcle arifes fleſhy from the 3 Line 

of the Occiput, oppoſite to Part of the ſuperior 
Termination of the Maſtoidæus, and Part of the Be- 
ginning of the Trape=zus next it; and then tendinous 
from the reſt of that Line backwards, ariſing after the 
ſame manner on the other Side; from thence it goes 
ſtrait up; and ſoon becoming all tendinous, it covers 
the parietal Bones, and the Oſſa ſquamoſa, above the 
temporal Muſcles; its outer Edge being faſten'd to 
the Os jugale on cach Side. 


XI. 


This broad Tendon near the coronal Suture grows 
fleſhy, and deſcends with ſtreight Fibres as low as 
the Muſculi orbiculares, and ends in the Skin at the 
Eye-brows. 


XII. 
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XII. 


This Muſcle ſends off, from its lower Part between 
the Eyes, a narrow Mufcle (which Dr. Dauglas calls 
an Elongation), that paſſes over the Bones of the 
Noſe, as far downward as the End of the cartilagi- 


nous Part, where its Fibres run off on each Side, and 


end in the Skin above the Muſculus Naſt proprins : 
The Office of the Occipito-Frontalis is to pull the 
Skin of the Head back ward, drawing up the Eye- 
brows, whereby the Skin of the Forehead is wrinkled. 
The Power of moving this Muſcle is much greater 
in ſome than in others, ſo as to be able to ſhake off 
their Caps; and the ſame may be ſaid of the Muſcles 


of the outer Ear; for Nature deſign'd ſtrong Motions 


to all theſe Parts, if the Manner of binding up In- 
fants Heads did not deprive them of their natural 
Actions, ſo as to leave them in almoſt .paralytic 
State. 


XIII. 


OBSERVATION, 


Although the occipital and frontal Portions of the 
laſt deſcribed Muſcle are by Mr. Cowper accounted a 
Continuation of each other, yet he confeſſes he fol- 
lows the Cuſtom of other Authors, by calling the 
Fore-Part the Frontal Muſcle, and giving the Name 
Occipito-frontalis to the poſterior Portion only; con- 
tinuing the two Names, in order as much as poſſible to 
avoid Innovation, whereby he makes ſome Confuſion 
of Names. However, although they are really but 

one 


"EVI 


one Muſcle, only having one of its fleſhy Parts for- 
wards, and the other backwards, I ſee no Reaſon why 
they might not have their Appellations continued from 
their Situations, with this Difference only, that, in- 
ſtead of accounting them ſeparate Muſcles, they 
ſhould be only properly ſpeaking, the frontal and 
occipital Portions of the ſame Muſcle. And indeed 
that accurate Anatomiſt Dr. James Douglas has 
juſtly call'd them the Occipito-frontalis, as one di- 
gaſtric Muſcle, having a Belly of fleſhy Fibres before 
and behind ; and ſeparately deſcribed the true frontal 
Muſcle having its Origination from the Proceſs of 
the Os Frontis mention'd before, and terminating in 
the anterior fleſhy Part of the former. 


XIV. 


And although this frontal Muſcle (or Corrugator 
of Coiter, who firſt diſcover'd it) is the ſame that 
Cowper calls the internal fleſhy Production only of the 
frontal, yet Cowper declares he ſees no Reaſon to 
make them diſtint Muſcles; which I own ſurpriſes 
me, ſince their Fibres have a different Direction and 
Office, from the anterior fleſhy Part of the Occipito- 
frontalis. | / 


. 


As to the Actions of the true Frontal, or Corru- 
gator Coiteri, I muſt diſſent from all Authors in one 
Particular; it is ſaid, that this Muſcle ſeryes to pull 
down the Skin of the Forehead, after it has been 
wrinkled. Now, let any one, by moving the Oc- 
cipito frontalis, pull up the Eyebrows, and wrinkle 

the 
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the Forehead, the Reſtitution of it will appear to 
him, as it does to me, to be ſpontaneous imme- 
diateiy upon the Remiſſion only of the Action of 
the Occipito frontalis : Whereas the true frontal 
Mufcle of Cozter and Douglas can act no otherwiſe, 
than in drawing together the Eye-brows downwards 
and inwards, as in Frowning ;. for the Fibres of this 
Mulcle are directed from their Originations obliquely 
upwards and outwards; and, conſequently, when 
they are contracted, they can have no other Motion 
towards their Origination than in the oblique Direc- 
tion juſt mentioned; for their Action is ſucceſlive 
to the ſpontaneous Reſtitution of the Skin of the 
Forchcad, after being wrinkled. 


XVI. 
Of the Muſcles of the Eye - lids. 


THE Eyc-lids have only two Pair of Muſcles 
amongſt Authors; the Aperzens Palpebram 
rectus, and the Orbicularis Palpebrarum : The for- 
mer ot which being proper to the upper Lid, and the 
latter being common to both upper and under, was 
the Reaſon of theſe diſtinſt Names. But ro theſe I 
ſhall now take the Liberty to add a third Pair, and 
call each the Occludens Palpeb am, which conſiſts 
of thoſe Fibres that cover the upper-Lid, diſtinguiſh'd 
from thoſe of the Orbicularis both in Situation and 
Office, as explain'd in the following Obſeryation. 
And as to Fibres of the under Lids, they are incon- 
ſiderable, ſerving for no other Uſe, that I know of, 
but 


[mm ] 

but to render them of a ſufficient Thickneſs to 
match the Edges of the upper Eye-lids, when they 
paſs over the Eye, and come into Contact with them. 
Santorini diſtinguiſh'd indeed the Fibres upon the 
Lids from the circular Fibres of the Orbicularis; but 
fays, their Motion or Action is at the ſame Inſtant : 
Which Miſtake we ſhall rcQify in the following 
Obſervation. He alſo makes the Occipito-frontalis 
run downwards over Part of the Orbicularis, and 
ſink into it about the Supercilia; blending with each 
other between the inner Canthas and the Noſe. 


XVII. 


The Aperiens Palpebram rectus ariſes narrow from 
the upper Part of the Hole of the ſphænoidal Bone, thro' 
which the Optic Nerve paſſes between the Origina- 
tions of two of the Muſcles of the Eyes, vig. the 
Attollens and the Obliquus major, and ends broad 
and tendinous in the Edge of the upper Lid, and 
ſerves to draw it up; whereby the Eye is open'd. 
This, with a little Portion, by ſome call'd the 
Ciliaris, are hid under the Orbicularis ; and there- 
fore I haye repreſented it in this Drawing of a Pre- 
paration, made on purpoſe, of all theſe Muſcles to- 
gether in two different Views, which will give a juſt 
Idea of their Structures and Actions. See Tas. I. 
Fig. 2, and 3. 


C 2 XVm. 
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XVIII. 


The Orbicularis * ariſes tendinous and fleſhy from 
the Edge of the Os maxillare, that makes the lower 
Part of the Orbit at the inner Angle of the Eye. Its 
Fibres are ſpread upon the under Lid, and a great 
Part of the Os Mali, and, running round the little 
Canthus, they are continued, Authors ſay, over the 
upper Lid, and upper Part of the Orbit at the great 
Angle adhering to Part of the Os Frontzs, and ſupe- 
rior Procefs of the Os maxillare. This Muſcle, 
ſay they, draws the two ciliary Edges together, and 
ſhuts up the Eye. 


XIX. 
OBSERVATION. 


It is no difficult Matter to conceive how the Eye- 
lid is opened; becauſe there is a fixed Point to which 
it is drawn back by the Contraction of the Aperiens 
Palpebram : For, altho the Origination of this Muſ- 
cle is rather behind the Eye than above it, as being 
at the Bottom of the Orbit, yet the End of pulling 
up the Lid is anſwer'd, ſince the Ball of the Eye 
ſcrves its tendinous Expanſion as a Lever or Pulley, 
whilſt the fleſhy Fibres behind are contracted, to fa- 
your its Aſcent, as well as if its Origination was in a 

right 
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* Moſt Authors, and particularly Cowper and Douglas, make this 
Muſcle but one circular Muſcle; but Spigel. and Riolan. divide it 
into two, the upper and under, and give them Attachments at either 
Angle of the Orbit, to which Diemerbroeck ſubſcribes. 
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right Line over it from the frontal Bone: But the 
Motion of the Orbicularis, which is often compared 
to a Hyhincter, is more difficult to underſtand, and 
yet (lightly paſs'd by without any Notice. Mr. Cow- 
per only ſays, This Muſcle, acting like the SphinFers 
of other Parts, conſtringes the Eye-lids; and this ſeems 
the general Notion of all Anatomiſts. Let us, however, 
attempt to explain this moſt wiſe Contrivance for the 
Motion of the Eye-lids, in the following Manner : 


XX. 


We may very ſecurely affirm, that there is no Ana- 
logy between a Hyhincter and the Palpebram Occlu- 
dens (for ſo we ſhall venture to call it for the future). 
For, altho' there is an Appearance of a circular Di- 
rection of the Fibres, above and below the Eyc-lids, 
in the expanded Part or Orbicularis, yet the Fibres 
upon the Eye-lids themſelves have no ſuch Appear- 
ance: They have Attachments to the Canthus on 
each Side, and the Direction of their muſcular Fibres 
is, in ſome meaſure, parallel to the Lids, tho' up- 
wards ſomewhat curved ; otherwiſe the upper Lid 
would not be capable of ſhutting down upon the 
under ; for it is this Lid alone that is lifted up from 
the under, the latter having no need of a Muſcle to 
draw it down, but is naturally confined below the 
Convexity of the Globe of the Eye, and is never ca- 
pable of paſſing up even to the equatorial Point with 
its ciliary Edge ; whereas any one may obſerve, that 
the ciliary Edge of the upper Lid (in ſhutting the 
Eye) is carried down far below that Point; and, 


ſtraitning itſelf below the Convexity, forms a perfect 
concave 
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Lid; which in full-cy'd People is very conſpicuous, 
and well worth obſerving. The Manner of the upper 
Lid's being drawn down is this: 


XXI. 


The two fixed Points of the ciliary Edges are a con- 
ſiderable Way below, and parallel to, the Equator of 
the Globe of the Eye; conſequently, when the muſ- 
cular Fibres of the upper Lid (which, whilſt open, 
form Curves of a certain Dimenfion) contract them- 
ſelves, they will endeavour to form ſtrait Lines by 
being ſhortened : This Tendency to become ſtrait 
will force each ciliary Edge over, and beyond, the 
Equator, even to form an inverted Arch below it; 
for, when once it is forced over the Globe thus far, 


it will naturally paſs a little further, ſince the Con- 


vexity diminiſhes before it all along, to its utmoſt 
Contraction. See Tas. I. Fig. 4. 


XXII. 


I have been thus willing to explain the Manner of 
the Occluſion of the Eye, which I hope is clear to 
you, Gentlemen; firff, Becauſe Santorini, in his 
Figure of the Face, makes the Eyc-lids meet upon 
the very Equator of the Eye-ball; and others ſcem 
to think, that the upper Eye-lid moves not much 
more than the under: And, ſecondly, to ſhew how 
widely different the muſcular Fibres of the Lids are, 
in their Situation and Action, from thoſe of a 
Sphentter (which is Cowper's Opinion) whoſe Office 
is to purſe up any Part round which they are placed, 

as 
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as the Mouth, Bladder, &c. when they act without 
Reſtraint; and therefore, ſince thoſe circular Fibres, 
which alone are to be call'd the Orbicularis, can only 
act by purſing themſelves up round, they have no 
Share in ſhutting the Eye, which is done by the 
bringing down of the upper Lid alone, as I have ſaid 
already; and, conſequently, only ſerve to draw to- 
gether the Skin of the Face all round, cloſing up the 
Eye with more Violence, and at the fame time diſ- 
torting the Face; for the Eyc-lids are naturally ſhut 
down, without the leaſt Diſcompoſure of the Coun- 
tenance ; whereas this Motion of the Orbicularis is 
one of the Expreſſions of Pain and Anguiſh ; or: 
uſed to defend the Eyes trom Duſt, or the glaring 
Rays of the Sun when the Eyes are weak. 


XXIII. 


Another ſhort Obſeryation, worthy of Note, is, 
that no one can lift up the Eye-lids to their utmoſt 
Height, without looking upwards, that is, without 
raiſing up the 1 of the Eye at the ſame time, 
except a particular Paſſion urges the contrary; becauſe 
the Muſcle which lifts up the Lid, when there is an 
Intent to raiſe it very high, draws the Muſculus at- 
tollens, or Elevator of the Eye, into Conſent, and 
makes it act too; for they both ariſe from Points 
that are very near each other; and the Aperiens Pal. 
pebram lies upon the Attollens, or Elevator of the 
Eye, in its whole Length. And this Conſent be- 
tween them is reciprocal; the ſole Reaſon for it be- 
ing, that, when there is a Neceſſity of looking up at 
2 Object, the Lid ſhould be pull'd up out of the 
Way. 


XXIII. 
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XXIV. 


Now, notwithſtanding this wiſe Contrivance that 
appears in the Conſent of theſe Muſcles upon open- 
ing the Eye, there is a Circumſtance, wherein the 
Elevator of the Eye acts in pulling the Pupil upwards, 
when the Aperiens Palpebram does not act at all, 


but continues ſhut; and that is, when one ſhuts the 


Lids, in order to ſleep; for, in that Caſe, the Pupil 
is turned up, as if Nature intended, that, whilſt the 
upper Lid is drawn down, the Pupil ſhould be inti- 
mately covered, by being turned up under it, left any 
Rays of Light might ſtimulate the Eyes, and impede 
the ſweet Refreſhment, which is ſo neceſſary after 
Buſineſs and Fatigue. This is the Caſe with all who 
ſleep with their Lids cloſe ; and as to thoſe who ſleep 
with them open, it is very apparent in them; for, 
whoſoever takes notice of ſuch while they fleep, 
will find, that nothing is ſeen but the White of the 
Eye; and, upon awaking them, will eaſily ſee the 
Pupil turning down, as the Lids open. 


XXV. 
Muſcles of the Eyes. 


HE Eyes have ſix Pair of Muſcles, three Pair to 
each, which are, the Elevator, Depreſſor, Ad- 
duc tor, Abductor, Obliquus ſuperior, Obliquus inferior; 
which, altho' they cannot be ſaid to contribute aught 
to the Formation or Geſture of the Face, yet they 
have no ſmall Share in the Expreſſion of the * 
o 
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of the Mind upon the Countenance, by the different 
Motions they give the Eyes, in Conſent with the 
Muſcles of the Face, upon particular Occaſions, 


XXV. 


The Elevator ariſes tendinous and fleſhy from the 
Edge of the Foramen lacerum near the Abductor, 
terminates into the upper and fore Part of the Tunica 
Sclerotis of the Eye, by a thin Tendon, and ſerves 
to raiſe up the Globe of the Eye. 


XXVI. 

The Depreſſor ariſes tendinous and fleſhy from the 
lower Edge of the Hole that gives Paſſage to the 
optic Nerve, is inſerted by a thin Tendon into the 


ſame Coat oppoſite to the former, and ſetves to 
draw down the Globe of the Eye. 


XXVII. 


The Adductor ariſes tendinous and fleſhy from the 
Edge of the Hole of the optic Nerve, between the 
Obliquus major and the Humilis, ends in the ſame 


Coat towards the Noſe by a thin Tendon, and pulls 
the Globe of the Eye that Way. 


XXVIII. 

The Abduclor ſprings from the Foramen lacerum 
without the Orbit of the Eye, and is inſerted into 
the ſame Coat, called Sclerotis, againſt the former, 
whoſe Office is to draw the Eye from the Noſe. 


D II. 
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XXIX. 


The Obliquus ſuperior has its Riſe from the Edge 
of the Hole through which the optic Nerve paſſes, 


between the Elevator and Adductor, runs along the 


Os plauum upwards, paſſing thro the Trochlea, a lit. 
tle Pully fixed to the frontal Bone, and, doubling 
downwards again, is fixed by a thin Tendon into the 
ſame Coat, behind the tendinous Expanſion of the 
Elevator, whoſe Office is to incline the Eye for- 
wards, with its Tpi downwards, 


XXX. 


The Obliquus inferior ariſes tendinous from the 
Edge of the Orbit, where the Os maxillare joins the 
Os Mali, and ends backwards and inwards between 
the optic Nerve and the Tendon of the Abductor, 


drawing the Eye forwards, and inclining the Pupil 
upwards, | 


XX XI. 


OBSERVATION. 


Altho' the Eye is faid, in our Deſcription, to be 
drawn this or that Way (and it is indeed the Language 
of all Anatomiſts) according as the Muſcle acts; yet, 
ſtrictly ſpeaking, it is only turned or rolled this or 
that Way, as a moveable Ball in a Socket; by which 
Motion it is the Papz/ alone that can be ſaid to 
change its Place, as a Spot upon a Globe, whoſe 
Situation is alterd by the Motion of ſuch a Body 
round its Axis: So that, ſince the Eye is moved 
only for the ſake of Viſion, when the Elevator, for 
Example, is contracted, by drawing the Place of the 

Globe, 
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Globe, to which it 1s attached, backwards, its Spot 
or Pupil turns upwards ; and again, when the De- 
preſſor is contracted, by drawing its fixed Point back- 
wards, the Pupil is turned downwards. The ſame 
may be ſaid of the other Muſcles that move the Eye; 
for, as the four firſt have their Riſe very near one 
another, the Eye with theſe four Muſcles in their 
natural Situation, make the Figure of a Cone, whoſe 
Baſis is forwards, and the Apex backwards; and there- 
fore each, when it is reſpeQtively contracted, muſt 
neceſſarily pull the Place of its Attachment back- 
wards, and ſo move the Pupil upwards, downwards, 
to the Noſe, or from it; and the Buſineſs of the 
oblique Muſcles is the ſame, except what regards the 
Points of their Vellication, whereby they are pulled 
in an oblique Direction to the four ſtrait Motions 
mentioned above. 


XXXII. 


The Eyes are capable of a rotatory Motion, 
which Authors have aſcribed to the Power of the 
oblique Muſcles; but every other Muſcle of the Eye 
contributes to its Rotation as well as theſe, which 
of themſelves can do no more than the Office aſ- 
ſigned them in the above Deſeription; but that 
Motion is thus perform'd: Let any one look up- 
wards at the Centre of an horizontal Line, on a 
Wall, of ſeveral Feet long; he will have it in his 
Power to carry his View along that Line to the 
right or left, to either Extremity, without moving 
his Head. Now the Elevator of each Eye elcvates 


the Pups] to the central Point of Viſion mention'd : 
D 2 But 
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But the Queſtion is, How the Pupils are carried to 
the Extremities of the Line? To anſwer this, let us 
conſtder the State of the Mufcles : The tendinous At- 
tachments of the four ſtrait Muſcles are broad and 
thin, where they are fixed to the Sc/erotis ; fo that 
the Edge of one Expanſion is very near that of the 
other all round the Globe ; and the fleſhy Fibres from 
them alſo are difpoſed in a- thin flat Order back- 
wards, until they approach the Bones from whence 
they arife 3 where, for the Convenience of their At. 
tachment, they are ſqueez'd cloſer together than 
when they firſt quit the Globe: From this Poſition 
they may be ſaid to form a hollow Cone, having 
the optic Nerve as their Axis. See Tas. II. Fig. 2. 4. 


XXXIII. 


Now, ſuppoſe the Sight fixed to the Middle of that 
Line above mention'd, by the Elevator of each Eye, 
and it was reſoly'd to carfy it along the Line to the 
right; then the Fibres. on. the left Side of the Ele- 
vator of each Eye would remit their Actions, and 
thoſe of the right Side of each Muſcle contract more 
ſtrongly, until they are ſucceeded and aſſiſted by as 
many of the neighbouring Fibres of the Abductor of 
the right Eye, and the Adductor of the left, as will 
ſerve to maintain the View all along the Line to the. 
Extremity on that Side, and vice verſa. 


XXIV. 


But if a Circle was deſcribed in à vertical 
Plane, and it was reſolved to carry the Sight 
all 
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all round it, to the right or left; then ſuppoſing one, 
for Example, begins at the Top, and proceeds to the 
right, every individual Fibre ſucceeds the other on 
that Side in both Eyes, till the laſt of the one Muſcle, 
as it were, delivers over its Office to the next Fibre 
of its neighbouring Muſcle, until the Rotation is 
carry d all round as oft as the Perſon pleaſeth : Now 
in this rotatory Motion, the oblique Muſcles ſeem 
to me to have very little Share. 


XXXV. 


Hence it appears, that, in moving the Pupil up- 


wards, downwards, or to either Side, all the Fibres 
of each Muſcle ſerving to theſe Motions act together; 
but if any other Motion is required between theſe, 
Part of the Fibres of one may join and aſſiſt Part 
of thoſe of its neighbouring Muc e, in order to 
perform it: And this will further appear, if we do 
but conſider, that when, for Example, the Ol quus 
Superior of either Eye acts, it ſerves to inciine the 
Eye forwards towards the Noſe, with its Pupil 
downwards; and, of conſequence, the Paupil of 
the other Eye muſt be carried from the Noſe, 
and downwards too; which can be done no other 
Way than by the Combination of Part of the Fibres 
of the Abductor, with ſome of thoſe of the De— 


preſſor next them. 
XXXVI. 
If, without moving the Head, one would endea- 


your to deſcribe a circular Line with the Pupils 2 
the 
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the Eyes, it can ſcarce be done truly circular, be- 
cauſe one is apt to fix upon. different Points ſuc- 
ceſſively, from each of which the Eye makes a right 
Line, and therefore would rather deſcribe a Polygon 
than a true Circle, from the Intermiſſions we are apt 
to make in purſuing ſuch a View; but if one looks 
at the Images of his Eyes in a Mirror, without 
moving his Head, and the Mirror be moved to de- 
ſcribe a Circle, then the Eyes will have a true Ro- 
tation, without the leaſt Intermiſſion whatſoever ; or 
if the Mirror be fixed, and one deſcribes a Circle 
with one's Head, keeping the Eyes fixed upon their 
Image, the ſame will happen. — 


Authors have given other Names to the Muſcles 
of the Eyes, beſides theſe mentioned above: The 
Elevator is called the Superbus; the Depreſſor, 
the Humilis; the Adductor, the Bibitorius; the 
Abductor, the Indignatorius; and the oblique Muſ- 
cles, Rotatores and Amatorii. How far theſe Names 
are juſtly or improperly applied, will appear in our 
_ Explanation of the Figures which repreſent the Paſ- 
ſions; however, we ſhall here make an Obſervation 
relating to ſhort ſighted Eyes, and ſuch as ſquint. 


XXX VIIL 


XXVII. 


When the Eyes are very convex, their focal Di- 
ſtance is very ſhort; and therefore, When they view 
an Object, it is put to the Eyes, and generally held 
on one Side; for, by holding it thus, they can have 

a clearer 
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a clearer Sight of the Object, than if held right 
before them at equal Diſtances from both Eyes; 
becauſe the Adductor of each Eye is violently ſtrain'd 
and contracted, in order to draw both Pupils to the 
Object, which is troubleſome; and it is only in this 
Caſe that theſe two Muſcles act together as Antago- 
niſts to the two Abductors, and bring them to 
fquinting; whereas, when the Object is held a 
little ſideways; tho' the Pupil is brought near the 
Noſe on one Side, that of the other will be carried 
in ſome meaſure from it on that Side towards which 
the Object is held, and thereby the proper Muſcles 
will act together; that is, the Adductor on one Side 
will act in Concert with the Abductor on the other, 
and vice verſa, altho' not ſo perfectly as when the 
Convexity of the Eyes is more natural. The ſame 
ſquinting Diſtortion will happen to any one who 
places an Obje too near his Noſe. Now the Rea- 
ſon why the Pupils of the Eyes muſt follow one 
another in viewing Objects, is, becauſe the Mind 
can attend to no more than one Object at a time; 
and ſince one Eye cannot diſcern ſo well as both 
together, let the Object be placed where it will, 
thoſe Muſcles, whoſe Contractions ſerve to conduct 
both Pupils towards it, are only employed by the 
Will: And hence it is, that the Abdutfors can ne- 
ver both act together according to the Will; for one 
Eye in that Caſe would be intirely uſeleſs, and the 
Aſpect of the Perſon unnatural and unſeemly be- 
ſides. Ariſtotle, in his third Section, and firſt Pro- 
blem, makes a Query, why the Eyes act together ? 
and anſwers, That it is becauſe the Motion of both 
has one and the ſame Principle; which is, ſays he, 


the 
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the Conjunction of the optic Nerves. Galen, and 
many Authors ſince, had the ſame Way of thinking: 
but how ſtrange it is, to find Authors ſeeking for 
the Cauſe of the uniform Motions of the Eyes in the 
optic Nerves, which, every one muſt allow, ſerve 
not to promote any Motion at all, nor have they 
any other Office than to promote Viſion alone; 
whereas the Eyes are moved by the third Pair of 
Nerves, which go to the Muſcles, and ſerve to move 
them, and are therefore called the Motores Oculorum; 
which move them uniformly, for the plain natural 
Reaſon juſt given; and howſoever the Union or 
Conjunction of the Optics may be, or any other 
Conſtitution of them, there can be nothing intended 
by ſuch Circumſtances, but the Welfare and Security 
of thoſe Organs, which, in every other Part of Na- 
ture we daily ſee has been the benevolent Care of our 
GREAT CREATOR. But further, many are found 
to have no Conjunction of the optic Nerves, and 
yet have neither ſeen Objects double, nor were their 
Eyes irregular in their Motions. 


XXXIX. 
Muſcles of the Noſe. 


HERE are ſeveral of the Muſcles of the Lips, 
and other Parts, which are common to the 
Noſe, and but few that are proper to it: The latter 
are, the Rinæus or Naſalis of Douglas, or Pinna- 
rum Dilatator proprius of Santorini, which ariſe 
fleſhy from the Extremity of the Os Naſi, and termi- 
nate in the intire Cartilage of the Ala Naſi, ſpread- 


ing 
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ing themſelves obliquely backwards: Their Office is 
to draw the Ala upwards and backwards, in order 


to dilate the Noſtrils, in which they are aſſiſted 
by the 
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Slips, or Elongations of the Occipito-Frontalis 3 


Which, as it is continued from thence down the 
Noſe, and dividing at the Middle, terminates on 
each Side, partly in the aforeſaid Maſcle, and partly 
in the Skin above it. This Slip I take to be proper 
to the Noſe, and ſerves to aſſiſt the former in its 
Office, and alſo to wrinkle the Skin of the Nole, by 
drawing its lower Part upward; which happens in 
the Act of Deriſion, and in many when they laugh 
much. Beſides this, Santorini has mention'd another 
new Muſcle, which he calls Muſculus novus tranſ 
verſus, which, like a Saddle, rides crofs the lower 
End of the Bones of the Noſe, and, running over 
the Inſertions of the Rinæus, terminate in the Pyra- 
midalis on each Side. This Mulcle is ſo exceeding 
thin as not to be diſtinguiſhed in every Subject; and 
as its Uſe, from its Situation, can be only to wrinkle 
the Skin of the Noſe, it may well be ſpared, ſince that 


Office is well enough performed by the above- men- 


tioned Muſcle, and by another $/zp, which is a Com- 
panion to the Pyramidalis, whoſe Fibres run paral- 
lel to the Noſe, from the great Canthus of the Eye, 


and is inſerted into the upper Lip, and in the Alz 
Naſi on each Side. 
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The next we ſhall take notice of, ate 


XLI. 
The Muſcles of the Lips. 


S the Checks have no Motion of their own, be- 
ing only moved in common with ſome one or 
more of the Muſcles of the Lips or Jaws, we ſhall 
give our Deſcription of the Buccinator a Place w th 
the Muſcles of the Lips ; and as to the Formation 
of the Cheeks, they cannot be ſaid to be formed of 
the Buccinator or Quadratus Gene alone, for all 
thoſe that move the Lips contribute to it alſo; and 
whatever Motion the Buccinator may be ſaid to have, 
it is proper to the Lips and Mouth alone, and not 
to the Cheeks. — Now the Mouth being the cen- 
tral Point, from which all the Muſcles that move 
the Lips, as it were, radiate, the firſt that ought to 
be deſcribed is the Orbicularis, by fome called the 
Oſculatorius, and by others the Sphinfer Labiorum; 
becauſe whatſoever Muſcle moves of thoſe round 
about it, the ſpontancous Form of this is inevitably 
alter d; we ſhall. therefore firſt deſcribe 


XIII. 
The Orbicularis. 


Notwithſtanding that the natural Poſition of the 
Lips makes not a circular Form, yet the Fibres of 
this Muſcle go round it; however, they cannot pro- 
perly be faid to be orbicular, or be likened to a 


Ring, 
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Ring, on any account; altho their Action is only te 
purſc up the Mouth, as in whiſtling and blowing. 


XLI.. 


The Elevator Labii inferioris proprius ariſes from 
the lower Jaw, near the Gums of the fore Tecth, 
and cnds in the Skin of the Chin, which, with 
the lower Lip, it draws upwards, 


XLIV. 


The Elevator Labii ſuperioris proprius ariſes from 
all that Portion of the Os maxillare that makes the 
lower Part of the Orbit, above the Hole that tranſ- 
mits the Nerves and Arteries to the Cheeks, and 
ends in the upper Lip: This is what Santorini, and 
other Authors, call the Pyramidalis, which ſerves to 
pull the upper Lip upwards on cach Side. 


XLV. 


The Depreſſor Labii inferioris proprius ariſes 


fleſhy from the lower Part of the Chin, and is in- 


ſerted into the under Lip, and ſerves to pull it down- 
wards and outwards. 


XLVI. 


The Depreſſor Labii ſuperioris proprius ariſes thin 
and fleſhy from the Os maxillare, immediately above 
the Gums of the Dentes inciſivi, and ends in the 

E 2 upper 
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upper. Lip,. pretty high under the Noſe; which it.. 
ſerves to draw downwards. 


XLVII. 


The Eleuator Labiorum communis ariſes thin and. 
flcſhy from the Hollow of the Os maxillare, under 
the great Hole, and ends in the Angle of the Mouth. 
Santorini calls this, ſeu Caninus extra Oris Rictum 


terminatus; its Uſe is to bring the Corner of the 
Mouth upwards on each Side. 


XILVIII. 


The Depreſſor Labiorum communis, or triangu- 
laris, ariſes broad and fleſhy from the lower Edge of 
the lower Jaw, between the Latiſſimus Colli and the 
Maſſeter ; it is alſo inſerted into the Angle of the. 
Mouth, decuſſating with ſome of the Fibres of the 


following Muſcle, and ſerves to pull down the Cor- 
ners of the Mouth. 


XLIX. 


The Zigomaticus major ariſes fleſhy from the Os 
Mali, near its Conjunction with the Proceſs of the 


temporal Bone, runs down obliquely towards the 
Angle of the Mouth, over the Inſertion of the fali- 
val DuQt into the Buccinator, and, ſpreading, joins 
the End of the former Muſcle, about the Rictus 


Oris. Its Office is to pull the Angle of the Mouth 
obliquely upwards, 


L. 
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L. 


The Zigomaticus minor ariſes from the ſame Bone; 
forwards of the former; and ends under the Pyra- 
midalis, and ſerves to aſſiſt in the Elevation of the 
upper Lip. 


EL 


The Riſorius is a flat Bundle of Fibres, which 


ariſes near the Angle of the Jaw from the Skin 
over the parotid Gland, and is inſerted into the upper 
Part of the Triangularis near the Rictus Oris: It 
lies before the upper Part of the Quadratus Geng, 


and ſerves to draw the Angle of the. Mouth gently 
backwards. 


LII. 


The Buccinator ariſes from two different Places, 
that is, from the moſt remote Part of the lower 
Jaw, between the laſt Tooth and the coronoid Pro- 


ceſs, and from between the laſt Jaw-Tooth of the 
Maxilla ſuperior, and the Pterigoidal Proceſs: 
And, running forwards broad, is inſerted at the 
Angle of the Lips into the Orbicularis, be- 
hind the Triangularis and Zigomaticus major. 
It ſerves to ſeveral Purpoſes ; firſt, to ſqueeze 
againſt the Gums, in order to direct the Vidkuals 
while we chew, both between the Tccth, and 
thence into the Cavity of the Mouth; and, 2d4ly, 
to aſſiſt in forming the Face for Laughter. Now 

in 
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takes the whole Action to itfelf, which is begun by 
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in ſmiling, the Niſorius is ſufficient of itſelf; but, 
when great Laughter is promoted, the Buccinator 


the former, and pulls the Corner of the Mouth on 
each Side, and ſtretches the Lips prodigiouſly, ac- 


cording to the Degree of Laughter required. 


LIII. 
:Of the Quadratus Genæ, or Latiſſimus Colli. 
Notwithſtanding this Muſcle is not among the 


Muſcles of the Lips, we ſhall mention it here as a 
Muſcle which belongs partly to the Face. It ariſes 


thin, with ſome membranous, and ſome fleſhy Fibres, 


from the Sternum or Breaſt-Bone, the Acromion of 
the Scapula, and from the intire Space between them 
occupied by the pectoral and deltoid Muſcles, and 
is inſerted partly into the lower Jaw, partly into 
the Buccinator Muſcle, and partly by a thin Mem- 
brane under moſt Part of the Skin of the Face. It 
ſerves, according to the Opinion of Dr Doug las, 
to draw the Skin of the Face downwards, and to al(- 
Fiſt the Digaſtric in opening the Jaws. This laſt Of- 
fice is denied by Heiter, and tome others; but, as 
there is a ſtrong 1afertion into the lower Jaw of the 
moſt conſiderable Part of this Muſcle, I cannot but 
join with the former, in the Opinion that its chief 
Office is to open the J-ws: For the Fibres which 
go to the Skin of the Face are very flender and 
weak; inſomuch that, ia many Subjects, they are 
not to be diſcerned at all. As to the Muſcles pro- 
per to the lower Jaw, big. the Temporalis and fd, 

feler, 
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ſeter, which pull it upwards, and the Digaſtricus, 
Pterigoidæus internus, and Pterigoideus externus, 
which ſerve to draw it downwards, we ſhall omit 
their Deſcriptions here, ſince they do not come 
under the Subject we are at preſent confin'd to; 

which is only to treat of thoſe Muſcles alone, 

whoſe Motions are ſubje& to the Influences of the 

Paſſions of the Mind, in altcring the Countenance, 

or which ſerve to its Formation. 


The End of the Fuſt Lecture. 
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Gentlemen, 


Read Nov. 27. N my Lecture of laſt Thurſday, I had 
8 the Honour of demonſtrating before 
you the Muſcles of the Face, and, at the ſame time, 
of explaining their ſenſible Motions, which was the 
firſt Thing I propoſed in my Preamble to that Lec- 
ture; it now remains to ſhew you which of theſe 
Muſcles act, in the ſeveral Motions of the Face that 
expreſs the different Paſſions of the Mind; for they 
ſerve two principe] Ends, firſt, (altegether) to form 
the Symmetry of the Countenance, by ſupporting 
the Skin of the Face, in the Manner we ſee it when a 
general Compoſure appears thro the Whole; and, 
ſecondly, to expreſs, as we have faid, thoſe Paſſions 
of Joy, Grief, Fury, Ill. nature, and ſuch-like, as 
the Mind is often prone to ſuggeſt ; and may indeed 
be ſaid to become the Glory or Diſgrace of the Man, 
according as they obey the Dictates of the Mind in 


thoſe Caſes; or, in other Words, as they arc moſt 
predominant, 
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Tt is certain (whatever Streſs may be laid on that 
trite Phraſe © Fronti nulla Fides“), that, if we but 
duly conſider, what is a great Truth, that the Cqun- 
tenance is the Nuncio of the Mind, and only become 
well verſed in the proper Actions and Predominancy 
of its ſeveral Muſcles, we ſhall have a great deal of 
Reaſon to reverſe that Sentence; ſince alſo we muſt, 
from every Day's Experience, ſee a Face promiſe 


what we afterwards find to be the real Diſpoſition 
of the Perſon who wears it. 
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III. 


PROVIDENCE is wile, in cauſing this to be ſo; 
and it has its conſiderable Uſes in Nature. Does it 
not cheer and pleaſe Society, to ſee an open cheerful 
Face among them? Does not a ſorrowful Aſpect 
move Mankind, who are naturally prone to Com- 
paſhon? Does not a Countenance expreſſing Fear 
give Warning to others to prepare againſt the Dan- 
ger? Does not a ſneering ſcornful Face warn us to 
beware of its Owner? And does not a ſurly, moroſe, 
or dogged Aſpect give Men Diſtruſt, forbid Friend- 
ſhip, and fill Societies with uneaſy Apprehenſions? 


IV. 


It was becauſe the Means of Self Preſervation 
ſhould be generouſly diſtributed to us, that the pre- 
vailing Characteriſtics of Tempers ſhould be thus 

F conſpicuous 
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conſpicuous in us; innumerable Inſtances of which 
are to be obſerved in every other Part of the animal 
World beſides: And even from hence we might na- 
turally conclude it abſolutely neceſſary ; but the 
Structures of theſe Parts, their ſenſible Actions, and 
the great Conſent between one Part of the Animal 
and another (from their nervous Communications), 
yet more plainly confirm this Concluſion. - 


V. ; 
* 


Whatſoever Sovereignty the Diaphragm is known 
to have in Reſpiration, which concerns the Circula- 
tion of the Blood in the greateſt meaſure, ſince the 
Seat of the Heart is formed upon that Organ in hu- 
man Bodies, I am now almoſt confident, from many 
Scrutinies and Obſervations made upon it for ſeve- 
ral Years, that it has no ſmall Share in being a prin- 

cipal Inſtrument of receiving, and communicating the 
Impulſes of the Vill to the ſeveral Parts which are 
deſtined for the Expreſſion or Publication of the In- 
tention of that Vill or Mind: Now, in order to 
prove this, let us only conſider, that, when an Ob- 
zect of Mirth offers to us, the Laughter, or quick 
Concuſſion of the Lungs, is begun by the Diaphragm ; 
which is no ſooner ſet in Motion, to expreſs the 
Pleaſure conceived at it, than the Muſeles ſerving to 
form a Smile upon the Countenance, are imme- 
diately influenced, and a gentler, or more forcible 
Drawing of the Corners of the Mouth backwards is 
excited, according to the Degree of Mirth before 
us. Now, from the firſt Influence of the Diaphragm, - 
when Grief is the Subject alſo, we plainly. ſce, _ 
the 
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the Muſcles, which axe proper to expreſs that Paſſion, 
are alone actuated; and when it increates to an im- 
moderate Weeping, there arc not wanting Concuſ- 
ſions of the Diaphragm here too, as well as in im- 
moderate Laughter ; ſo that there may be ſaid to be 
a reciprocal Commerce between the Diaphragm and 
the Muſcles of the Face, not only to demonſtrate 
theſe Paſſions, but indeed all others we ſee imprinted 
on the. Countenance, by means of the nervous Sy m- 
pathy between them. | 


From the Phil. Tranſ. Ne. 153. p. 395, being an 
Extract of the twenty-fourth Diſſertation of Spor's 
Recherches curieuſes, &c. printed at Lyons 1683. in 
At. it is eaſy to ſee what a ſlight Foundation they 
formerly had for their Notions of the Matter: We 
4e learn, ſays he, the Uſe of ancient Medals, Pictures, 
ce and Statues (of which Farro, F. Cæſar, and Alex- 
ander Severus, were great Collectors) as relating 
ce to other Studies, ſo eſpecially to Phyſiognomy, 
« Nature having imprinted in the Countenai ge cer- 
&« tain Airs and Conformations, which diſcoyer the 
ce grand Inclinations of the Mind, In this Art the 
% famous Campanella was a great Maſter, as Mr. 
e Choner relates in the Life of Bozſef. Hence 
Niſius Erythræus tells us, that B. Stephanius the 
« Poet had the fame Features with the Statues of 
Virgil. Others obſerve, that Numa Pompilius 
« and Antoninus Pius reſembled each other in Face 
© and Manners; and that the Chancellor Hoſpitalins, 
% a great Philoſopher, was like the Figure GRE 
'F:2 The 


— — 
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e The Face of Alexander Magnus upon his Coins, 
& his Eyes fct high and grear, with his Chin thruſt 
« out, ſpeak him haughty, earneſt, and couragious, 
& as Plutarch remarked from the Phy ſiognomiſts. 
« The frizzled Hair of Pompey, and his forward 
«© Countenance, ſhew his Stoutneſs and Ambition. 
The Temperament and Diſpoſition of Julius Ceſar 
ec js read in his Coins, as divers have obſerved, and 
ec at length Dr. Andreas, out of Argoli: Marcus 
© Antoninuss double Chin ſhews his Love of Plea. 
« ſure. The Air of King Juba argues him cruel and 
« arrogant. The good Features of Auguſtus declare 
« an excellent Mind, a Mixture of Sweetneſs, and 
4 Prudence, and Courage. The little Eyes of Nexo, 
&« his thick Neck, his Throat and Chin conjoin'd, 
« were no good Signs to the Romans; and the Sta- 
ture of Maximinus, and narrow Chin, beſpake 
« his Cruelty,” 


VII. 


But all this kind of Doctrine of Phy ſiognomy 
muſt very often deceive, becauſe it was taken chiefly 
from Incidents that happened during the Reigns and 
Authority of great Perſonages, who were very con- 
ſpicuous in their Stations, and who, conſequently, 
drew the Attention of theſe Obſervers upon them- 
ſelves, Thus when the Character of the Perſon was 
known, an Account of his Face was immediately 
taken, and a Standard laid down for every Perſon, 
who in any wile had a Reſemblance to it: As if the 
Length or Shortneſs of Nofe or Chin could be an 
Ingication of the Diſpoſition of the Mind : But ſuch 


Obſeryers 
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Obſetvers ſhould have conſidered, that the general 
Form of the Face and Head is chiefly owing to the 
Structure of the Bones that compoſe them; and 
that a Perſon with a long Chin or Noſe, &. may 
be cither of a good or bad Turn of Mind; and, on 
the contrary, thoſe with the beſt proportioned Faces 
may be poſſeſſed of unhappy as well as happy Tem- 
pers: So that, let this be as it will, it is the Altera- 
rion of the Muſcles alone that is capable of demon- 


ſtrating the reigning Paſſion of the Mind upon every 
Kind of Face. 


VIII. 


Some Obſervers took their Indications from the 


Tints'of the Countenance, and judg'd according to 


them ; that is, from the Pale, Red, Livid, Brown, 
Yellowiſh, or Olive. But, however theſe may ſerve 
as Indications whereby to lead to the Knowlege of 
Diſeaſes, every Day's Experience ſhews they can give 


no Information of the Diſpoſition of the Mind; for 


there are, amongſt Men of all Hues, both good and 
bad, cheerful and dejected, and the like. 


1 


Ariſtotle, who has among his Works a particular 
Treatiſe upon Phyſiognomy, and which one would 
imagine has been the ground Work on which the 
Writers upon that Subject have raiſed all they have 
ſaid about ir, has not omitted one Circumſtance that 
might in any wiſe help him in his ingenious Re- 
ſearches, but thoſe which alone could give the true 
| Tokens 


LY 
Tokens of the Diſpoſitions of the Mind, that is, the 
Actions of the Muſcles of the Face. He has drawn 
ſome injudicious Suppoſitions from the native Coun- 
trics of Men; others, from the Strength or Weak- 
neſs of their Limbs; athers, from the Nature or Co- 
Jour of the Hair ; others, from the Shortneſs, Length, 
Hardneſs, or Softneſs, of the Fleſh and Limbs ; and 
has laid great Streſs upon the Likeneſs of the human 
Voice to that of other Animals: Thus, if the Voice 


was loud and ſonorous, he compared the Perſon to 
a Lion, Bull, or barking Dog, according to their 
Differences; and if, on the contrary, the Voice was 


feeble and mild, he concluded the Perſon puſillani- 


mous and fearful. If Women were ſtrong, healthy, 
and of good Conſtitutions, he declared them of a 
. maſculine Nature; and if Men were weakly, he 
eſteemed them as having more of the Female Dil- 


potions than. otherwiſe, .and alſo drew ſome Re- 


marks from the Size, Roundacſs, Length, Flatneſs, 


or Protuberance of 'the Face, without ever dream- 


ing of the Uſe of the Muſcles belonging to it. 


1 * 
. 
4 ” 
2 
* 


The great Lanciſius, whom we have mentioned 


before, has wrote a particular Treatiſe, to his Friend 


Fantonus, upon this Subject, which he calls Diſſer- 
tatio PHyſiggnamonica, and which he divides into two 


Parts; the firſt he calls Chiroſcopia, which treats of 
_ ſeveral Things relating to the Lines on the Palm of 
the Hand; as their Origin; why they are more in 
the Hands than the Soles of the. Feet; three Kinds 


vel 
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in the Palms; the Cauſes of the beſt and worſt Kinds, 
and of their Defeats; with Prognoſtics drawn from 
them, and the like: The ſecond Part he calls Metro. 
poſcopia, which relates only to the Countenance, and 
is the leaſt conſiderable ; wherein he chiefly conſiders 
the Ruge of the Forchead, which he divides into 
three Kinds: 1. Such as are equal and trait : 2. Such 
as are unequal and interrupted: 3. When they are 
but few and ſuperficial: And the-only Conſequences 
he draws from theſe Wrinkles are, that the equal 
ones ſignify Strength and Equilibrium in the frontal 
Muſcles; the unequal ones the conttary; and very 
truly ſays, that if the Skin be thin and lean, there 
are more Wrinkles; if thick, a ſmaller Number; 
and, laſtly, when they are but few, and are ſuper- 
ficial, it ſhews, ſays he, great Weakneſs of the Muſcle. 
Now, from theſe Conditions of the Muſcles of the 
Forehead, he judges of the Condition of the Brain: if 
that be ſtrong, ſo is the Brain; if weak, the latter 
muſt be ſo too, and the like. | 


XI. 


This Author places the Seat of the Soul ſome- 
where in the fore Part of the Brain; and thinks he 
has found a new Part, which was never taken notice 
of before, and promiſes the Publication of it. He 
has nothing that particularly relates to a Demonſtra- 
tion of the Paſſions of the Mind on the Counte- 
nance, but this general Notion : © Ir is not a diffi- 
«© cult Matter (ſays he) to diſcern an angry Man 
* by his flaming Eyes; nor an envious Man by 

7 - their 
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te their Diſtortion and frowning ; nor a fearful Man 
« by his Paleneſs and Trembling; nor a melancholy 
© Man, by his dark and dejected Countenance; nor, 
* in fine, a happy Temper, by a florid and cheer- 
« ful Aſpect.“ Indeed there is no great Art in ſeeing 
theſe Indications, which are obvious to the meaneſt 
Capacities; but how they arc fo, and the Reaſons 
for them, this great Man has not thought worth 
while to explain. The ſame may be aid of that 
great Maſter le Brun, who (in his Abrege dune 
Conference ſur la Phyſiognomie, at the End of his 
Book of the Paſſions) lays great Streſs upon follow- 
ing the Traces of the Lincaments in the Faces of 


Brutes, in order to account for the Appetites and 
Paſſions of Men. 


XII. 


FJ. Bapt. Porta, who is well known to the. Men 
of Science of all Nations, built his Syſtem of -Phy- 
ſiognomy upon that of Ariſtotle; which he attempted 
to explain, in a Book intituled, De humana Phy- 
ſiagnomia, &c. wherein he lays it down, as a certain 
Truth, that whoſoever has a Likeneſs in his Face to 
that of any other Animal (tho' never ſo remote), his 
Frame of Mind and Paſſions muſt be the ſame with 
thoſe of theAnimal whoſe Reſemblance he bears : And 
accordingly, he makes exaggerated Figures of Mens 
Countenances like Lions, Tigers, Lambs, and other 
Creatures, with Remarks upon them, in order to 
be Weight to the Syſtem he lays down: But had 

e only ſtudied the Parts which conſtitute the Face, 
and their Obedience to the Impulſes of the Mind, 


he 
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he could not have perſiſted in a Method of account- 
ing for its Paſſions, by comparing the Faces of Men 
to thoſe of Creatures, which can have no more Ana- 
logy to each other, than the forced Imaginations of 
his Brain could produce. 


XII. 


Many of the Ancients were ſtrongly of Opinion, 
that Mens Faces diſcovered their Tempers: And this 
muſt have been founded chiefly upon a long Obſer- 
vation and Experience of the Tempers of Men with 
whom they had frequently converſed; for theit Pe- 
netration in that Part of Anatomy had not gone lo far, 
as at preſent it does with us. 


XIV. 


The Scholars of Socrates brought a noted Phy- 
ſiognomiſt, Zopyrus, to their Maſter, in order to 
try his Art; who viewing his Face for ſome time, 
having had no previous Knowlege of him, and after 
an Examination of his AſpeQ, he ſoon pronounced him 
the moſt lewd, drunken old Fellow he had ever mer 
with: The Diſciples mock'd and laugh' at him, as be- 
lieving his Art of no Effet; but Socrates told 
them, he believed his Art might be true, notwith- 
ſtanding his preſent Miſtake, for that he himſelf was 
naturally inclined to thoſe particular Vices the Phy- 
ſiognomiſt had diſcoverd in his Countenance, but 
that he had conquered the ſtrong Diſpoſitions he 
was born with by the Dictates of Philoſophy. 


G XV. 
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XV. 


Ovid was of this Opinion, as appears by this beau- 


tiful Paſſage z 


Heu, quam difficile eſt, crimen non prodere vultu ! 


which the great Addiſon choſe for a Motto to the 
86th Heclator, wherein he has the following refined 


cc 
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Sentiments upon this Subject: © Every one (ſays 


he) is in ſome degree a Maſter of that Art, which 
is generally diſtinguiſhed by the Name of Phyſi- 
ognomy ; and naturally forms to himſelf the Cha- 
rater or Fortune of a Stranger from the Features and 
Lineaments of his Face. We are no ſooner pre- 
ſented to any one we never ſaw before, but we 


are immediately ſtruck with the Idea of a proud, a 


reſerved, an affable, or a good-naturd Man; and, 
upon our firſt going into a Company of Strangers, 
our Benevolence or Averſion, Awe or Contempt, 
riſes naturally toward ſeveral particular Perſons, 
before we haye heard them ſpeak a ſingle Word, 
or ſo much as know who they are. 
« Every Paſſion gives a particular Caſt to the 
Countenance, and is apt to diſcover itfclf in ſome 
Feature or other : I haye ſeen an Eye curſe for 
half an Hour together, and an Eye-brow call a 
Man Scoundrel. — For my Part (ſays he) I am 
ſo apt to frame a Notion of every Man's Humour 
or Circumſtances by his Looks, that I have ſome- 
times employ'd myſelf from Charing-Croſs to the 
Royal Exchange in drawing the Characters of * 
cc Who 
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« who have paſſed by me: When I ſce a Man with 
a ſour rivcll'd Face, I cannot forbear pitying his 
Wife; and when I meer with an open ingenuous 
Countenance, think on the Happiacts of his Friends, 
his Family and Relations. -— I think we may be 
better known by our Looks than by our Words; 
and that a Man's Speech is much more eaſily diſ- 
ec guiſed than his Countenance. In ihis Caſe how- 
cver, I think the Air of the whole Face is much 
more expreſſive than the Lines of it: The Truth 
of it is, the Air is generally nothing elſe but the 
*« inward Diſpoſition of the Mind made viſible.” 


XVI. 


This Maxim I am now about to prove to you in 
a few Words, by anſwering an Objection made to 
me on that Sentiment; © A Gentleman agreed with 
me, that the Muſcles of the Face obey'd and ex- 
preſſed the different Paſſions of the Mind occaſionally, 
but that, when the Cauſe of that Paſlion ceaſes, the 


Face reſumes its natural Poſition, and that Paſſion 
appears no more for that time.” 


XVII. 


To this I anſwer, ½, That every Per ſon has a par- 
ticular Bent or Diſpoſition of Mind, which oftencr 
reigns in him than any other; 24/y, That this ha- 
bitual Diſpoſition, cauſing the Muſcles of the Face, 
that are deſtined to expreſs it, frequently to act in 
Obedience to that Bent of Mind, brings on at length 
an habitual Appearance of that Paſhon in the Face, 
G 2 and 
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and moulds it into a conſtant Confent with the Mind. 
In the Courſe of my own Acquaintance, I know 
ſome Perſons who wear on their Countenances a con- 
tinual Cheerfulneſs, Complacency, and Openneſs ; 
and, by Experience, I know it to be their continual 
Diſpoſition of Mind: And, on the other hand, I alſo 
know ſome, on whoſe Faces a ſettled Moroſeneſs 
always ſtrikes the Beholder; and know it to be their 
own conſtant Plague, and that of thoſe among whom 
they come. 


XVIII. 


This need not be wonder'd at, nor indeed can it 
be denied; for that ſuch a Habitude of Countenance 
is eaſily acquir'd will appear certain, if we do but 
obſcrve what happens every Day: We may take 
notice that among School-Boys, if there be one 
who. ſtammers in his Speech, it will ſpeedily be 
acquit'd by the others; and I have known two 
Boys, whole Fathers were my Acquaintance, 
catch that Habit of ſpeaking at School, and have 
never yet been able to ſhake it off: I have alſo 
known a Youth catch a Habit of winking the upper 
Lid of his Eyes, quicker than the Seconds of a Clock, 
by having ſometimes ſeen an Epileptic, who fre- 
quented the Quarter where he lived; and I perſonally 
knew a Gentleman eminent in the Law, who 
ceſſantly winked with one Eye; and told me, to 
fatisfy my Curiolity, that his Father had a Servant, 
when he was a Child, who had an involuntary 
Winking, which he had acquir'd, and which, nor- 
withſtanding his having been ſcent away to a diſtant 

: School, 
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School, when his Parents had diſcover d it, he never 
was able to ſhake off. Add to this, that there are 
many who acquite ſquinting Diſtortions of their very 


Eyes, by ſeeing others too often who ate troubled 
with that Malady. 


XIX. 


Now what but a Habit, acquired by ſome Muſcle 
or other, could have produced theſe Effects? 

However, in. order to be as fair and clear 1 can, 
in the Proof of my Aſſertion, F will anſwer another 
Objection of the ſame Gentleman, which is all I ſhall 
at preſent trouble you with upon this Head. 


=... 15 


Says my Friend, *I have known. one of theſe 
crabbed four-faced Men look as agreeably as one 
could wiſh; and, on the other hand (ſays he), one 
of thoſe merry-faced Gentlemen put on a Counte- 
' nance as full of Fury as poſſible. - Iris very true, I 
agree with him in this; and it is right it ſhould be 
ſo; becauſe every Perſon, of whatſoever Tcmper of 
Mind, ought to have a Power of altering it upon 
a neceſſary Occaſion, and of ſhewing his Approba- 
tion, or Diſlike, of any Affair that may chance to 
offer: But is the moroſe Man long plcaſed, or the 
happy Man long diſpleaſed? And does not each re— 
turn ſoon to his former habitual Mind and Counte- 

' nance, when the Occaſion of their Alteration 
ceaſes? 


XXI. 
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XXII. 


My Friend might have ſtarted other Objections, 
and which indeed are, in ſome meaſure, Exceptions 
to the general Syſtem I have laid down ; but which 
cannot invalidate the leaſt Part of it, when the Rea- 
ſons for them are explain d. Firſt, He may argue, 
that there are many Maniacs, who are in a conſtant 
State of Madneſs, and yet the Muſcles of the Face 
are in no- wiſe diſtorted, nor any other Appearance 
of Wildneſs in the Countenance than what the Eyes 
produce: But this happens only becauſe the morbid 
Madneſs is involuntary; whereas all the Paſſions of 
the Mind, which correſpond with, and actuate, the 
Muſcles of the Face, are voluntary, and, conſequently, 
draw the Muſcles ſubſervient to each particular one 
into Conſent. The Player, acting his Part with 
Judgment, is capable of producing theſe Effects; he 
can artfully put on the Grimace which beſt expreſſes 
or accompanies the Character he is to repreſent; as 
the Man, whoſe natural Temper alſo leads him to 
wear the Aſpect ſuited to his State of Mind, what- 
ſoever it be; and as ſuch a one can occaſionally 
change his Aſpect, tho' but for a little time, from its 
cuſtomary State, it is plain, that the cuſtomary Paſ- 
ſions of the Mind are firſt voluntary, and the Actions 
of their ſeveral ſubſervient Muſcles are fo too: And, 
2dly, There can be no reigning Geſture of the Face 
diſcernable in Idiots expreſſive of any Paſſion ; be- 
cauſe they can have no ſettled Intention to produce 
one, or render it. cuſtomary in their general Con- 


duct; 
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duct; whence it may be very juſtly ſaid, ſuch poor 
Creatures have unmeaning Countenances, 


XXI. 


From what 1 have hitherto laid down, and from 
the following Explanation of the Figures, I hope it 
will appear, that no Analogy can be drawn from 
Brutes, no Signs from the Voice, nor general Shape 
of the Face, or any of its Parts; in a Word, nothing 
but the Actions of the Muſcles, become habitual in 
Obedience to the reigning Tempers of the Mind, 

can in any wiſe account for them; and the Art of 
 Phyſiognomy, eſpecially the Metopoſcopy, or what 
relates to the Face, muſt proye very uncertain with- 
out this Foundation. 


TAB, 


** 
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TABLES L 
FiG. 1. 


Shews a View of the Muſcles of the Face in Pro- 
fil. 


A, The anterior Portion of the Occipito-Frontalis. 

B, The Orbicularis of the Orbit. *, The Ocelu- 
dens Palpebram. 

C, The Temporal Muſcle. 

D, The Maſſeter. © 

E, The Muſcle Attollens Auris. 

F, The Zygomaticus major. 

E, 


n minor. 


H. Pyramidalis, ſeu Elevator Labii ſuperioris pro- 


rius. 
J. 2 ramidalis ſocius Santorini. 
K, Elevator Labii ſuperioris proprius, ſeu Inciſorius 
of Cowper. 
L, Elevator communis Labiorum. 


| M, The Oſculatorius. 


N, A Bundle of Fibres running down with the In- 
ciſorius from the Bottom of "the Orbicularis. 

O, The Ductus Parotidis, or ſalival Du. 

P, Glandula Parotis. 

2, The Buccinator Muſcle. 

R, The Ri/ortus. 

S, The Triangularis, or common Depreſſor La- 
Biorum. 

r. The Corrugator of the Chin. 

2. The Depreſſor Labii inferioris prop 
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3. The new tranſverſe Muſcle of the Noſe, of Fan- 

rini. 

4. The Rinæus of Douglas. 

5. The Elongatio Occipits-Frontalis of Douglas. 

5 The Narium Contrattores. 
The Quadratus Gene, Latiſſimus Colli, ot Pla- 
* Myoides. 

8. The skin turn'd back. 


16. 2. 


Is a View of the Orbicular and Palpebral Muſcles, 
taken off from the Head, 


A, The Orbicular Muſcle. 

B, The Occludens Palpebram. 
C, The lacrymal Dus. 

D, The lacrymal Gland. 

E, The ciliary Ligaments, 

F, The ciliary Partions. 


| + { EV 


She ws the Surface of the ſame Muſcles which lie 
next the Boncs. 


A, The Orbicularis. | 

B, The Palpebram attollens. 

C, The lacrymal Ducts. 

D, The lacrymal Gland. 

E, The ciliary Ligaments. 

F, The Portions ariſing from the Tendon of the 


Attollens Palpebram, called by ſome the ciliary 
Portions, 


H FIG. 4. 


Is a Figure to explain the Motion of the Eyc-lid, 
See Lecture I. Page 14. 


A, The Attollens Palpebram. 

B, The upper Lid. 

C. The under Lid. 

D, The Globe of the Eye. 

E, The Equator of the Eye. 

FF, The fred Points of the muſcular Fibres of the 
Lids, or Occludens Palpebram. 

E, The Line of the upper Lid, when it paſſes to- 
wards the under Lid, over the Equator, 


TABLE IL. 


Fi6. 1. 


Repreſents a back View of the Ball of the Eye. 


; The Optic Nerve. 
b, The Muſculus attollens, or * 
c, The Depreſſor. 
d, The Adductor. 
e, The Abductor. 


J, The Obliquus ſuperior, or Trochlearis: 
g. The Obliquus inferior. 
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FIG. 2. 


Shews a View of both Eyes, with their Muſcles dif- 
poſcd nearly as in the Life. 


a, The Optic Nerve. 

4, The Muſculus attollens. 
c, The Depreſſor. 

d, The Adductor. 

e, The Abdutfor. 

V, The Trochlearis. 

£, The Obliquas inferior. 


16. 3: 


Is a View of a Countenance in an eaſy Compoſure, 
wherein no Muſcle can be ſaid to have any patti- 
ticular Action, and wherein every Mulcle in its 
reſpective Place only conſpires to form the pleaſing 
Symmetry and Proportion that appears thro the 
Whole. An Appearance like this on the Face 
muſt inform every Spectator, that, altho' the Mind 
of the Perſon who wears it, does not ſeem to be 
exalted into Mirth, or Veneration, yet it muſt at 
the ſame time ſhew, that ncither is it debated by 
Envy, Malice, Jealoufy, or a tyrannic Spirit; nor 
degraded into deſponding Griet and Care, the true 
Characteriſtic of thoſe who are not happy enough 
to rely on the AUuU THOR of PROVIDENCE for 
His Protection; nor fill'd with Fear and Terror, 
either at external Dangers, or the more excru- 
ciating Attendance of the Guilt of having injured 
others; nor disfigured by the deforming Grins or 

H 2 Sneets, 
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Sneers, which are the Dictates of Pride, Haughti- 
neſs, Ignorance, and Scorn ; nor, in fine, chain'd 
by a narrow Stricture of Soul, which would cir- 
cumſcribe the Benevolence of GoDp towards Man- 
kind, deny Happineſs to Fellow-creatures, and mo- 
nopolize it all to its own deſpicable Self; whereas 
ſuch a Face is undoubtedly more ready to alter 
into Cheerfulneſs and Complacency, and to de- 
monſtrate to the World that benevolent Com- 


paſſion, which is the natural Bent of the generous 
Mind that owns it. 


Thus a Countenance of this engaging eaſy Aſpect 
ſhews the Man ſecurely cover d by that moſt noble 
Shield a good Conſcience; which renders him ſted- 
faſt in every Reſolution that leads to Virtue, tho” 
often repuls'd by the Rubs of Oppoſition and Affront; 
and prompts him to commiſerate even Enemies in 
Diſtreſs, and to, ſpeak the Truth with a decent Mag- 
nanimity, in the Preſence of the moſt Arrogant and 
Envious. 

The Picture of ſuch a happy Soul is painted in the 
moſt lively Colours, by that. inimitable Poet Horace, 
in the following Lines, which I cannot avoid repeat - 
ing here: 


Virtus, repulſæ neſcia ſordide, 
Intaminatis fulget honoribus ; 
Nec ſumit aut ponit ſecures 
Arbitrio popularis auræ. 


Virtus recludens immeritis mori 
Celum, negata tentat iter via; 
Cotuſque 
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1 
Cætuſque vulgares, et udam 
Spernit humum fugiente penna. 


Hor. Lib. III. Ode 2. 


Juſtum, et tenacem propoſiti virum 
Non civium ardor prava jubentium, 
Non vultus mſtantis tyranni 
Mente quatit ſolida, neque Auſter 
Dux inquieti turbidus Adriæ, 
Nec fulminantis magna Fouts manus : 
Si frattus illabatur Orbis, 
Impavidum ferient ruinæ. 


HO R. Lib. III. Ode 3. 


TABLE III. 


ien 


Repreſents a Face whercon Veneration or Reverence 
is apparent, notwithſtanding the acting Muſcles 
arc very few, which obey the DiQtates »f the Mind 

in this Cafe ; and which may be increaſed to the 
moſt profound Veneration by a little augmenting 
their Actions. 

The Aperzens Palpebram draws up the upper Lid of 
each Eye, at the ſame time that the Elevator, by 
its Contraction, turns up the Ppil; for in this 
Caſc they act in perfect Harmony ; and theſe Actions 
are but moderate, yet are ſufficient to ſhew the 


Meaning of the Mind, in the feveral Paſſions we 
ſhall 


[ 54 ] 
Thall bring under this Head. The Mouth alſo is but 
moderately opened; not by the Action of the Muſ- 
cles that ſerve to pull down the lower Jaw (becauſe 
when they act they open the Mouth pretty wide), 
but by the Remiſſion of the Action of thoſe Muſcles 
which ſerve to pull it up; for this Maxim is neceſ- 
farily true, That, between the Actions of any 
Muſcle and its Antagoniſt, there muſt be a Re- 
miſſion of the former; ſo that, as in the Caſe 
before us, the Remiſſion is ſometimes ſufficient, 
without any Neceſſity for the ſubſcquent Action 
of the Antagoniſt. The ſame is obterved before, 
where we mention the Occipito-Frontalis and the 
Corr. gator Coiteri. 


But, in order to render this Remiſſion of the Tem- 
poralis and Maſſeter (which are the Muicles ſerving 
to draw up the Jaw) more caſily underſtood, let us 
only obſerve a Perſon ſleeping in a Chair, with his 
Head leaning directly backward, or upon his Back in 
Bed, at which time the Mind is quite undetermined 
to any Deſign ; we ſhall ſce the lower Jaw fall by its 
own Gravity; which cannot happen but by the Re- 
miſſion alone of thoſe Muſcles mention'd ; becauſe 
the Digaſtricus, Pterigoidæus externus, and Pre- 
rigoidæus internus, which ſerve to open the Jaw, are 
as much at Reſt as the former. This any one may 
prove, by leaning his Head back, and letting his 
Jaw fall foontaneouſly as far as it will go; and then, 
by bringing thoſe Muſcles juſt mentioned into Action, 
he will be able to pull it down yet lower. But if a 
Man's Head leans forward on his Breaſt in a Chair, 
or if in Bed his Bolſter and Pillow be high while he 
{leeps, 


7 Þ: 


ſleeps, then the Preſſure of his Chin upon his Breaſt 
keeps his Mouth ſhut. 

The Paſlions of the Mind that are generally ex- 
preſſed by the Actions and Remiſhons of the Muſ- 
cles mention d, with but very little Variation, are, 

15. Eſteem for any Object. — If the Object be of 
divine, or otherwife of a ſuperior Nature, the pre- 
ſent Syſtem of the Face ſerves to expreſs the Eſteem 
with a graceful Humility, ſuch as is becoming in 
adoring the Divine Being; or in profeſſing a grate- 
ful Reſpect for Superiors, who have conferr'd any 
Favours. And if this Countenance be accompanied 
with other Actions of the Body that are generally 
concomitant with it, as the Head bow'd or inclin'd 
forwards; the Hands ſpread forwards, or lifted up; 
the Knees bent, and the Body inclined forwards ; 
then the Appearance of the Mind's Diſpofitions is 
yet more conſpicuous. _ 

If the Object of Eſtecm be extended to any Friend, 
who can claim no Superiority, or be any Matter of 
Curioſity, then it is ſufficiently expreſſed by this ſet- 
tled Countenance, only bringing the Pupils of the 
Eyes to view the Object, having the Lids but mode- 
rately open'd, inſtead of being elevated, whether the 
Perſon fits or ſtands. 

2% Love is a Paſſion which is a natural Follower: 
of Efteem, according to the difterent Circumſtances 
that attend it, and can only be conceived tor Per- 
ſons; the Expreſſion of ſimple Friendſhip is juſt ac- 
counted for, and alſo the Regard for Objects of 
Curioſity. This Paſſion then, as it is a little more 
earneſt, requires ſome ſmall Alteration in its Expreſ- 
ſion upon the Countenance.. Thus, it a Lover is 

making 
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meking an Addreſs in Converſation, or if there be 
a reciprocal Affection in the Perſon to whom the 
Addreſs is made, it will be expreſſed by this Syſtem 
of the Face, with this Difference, that in the Man, 
the Head inclined downwards, and to one Side, will 
cauſe the Eyes to appear more languiſhing ; and in 
the Woman, the Lids but moderately open, and the 
Pupils rather carried a little downwards, will be very 
expreſſive; for in the Man, this Love amounts to 
Veneration ; in the Woman, to an Eſteem, adorn'd 
with a modeſt Deportment. 

If it be attended with Deſrre, the ſame Aſpect 

will ſerve to expreſs it, with the Addition only of 
a more florid and vivid Colour of the Lips and 
Cheeks, and the Pupils of the Eyes directed to the 
Object of Love. 
Thus gazed Antiochus from his Bed, faſtening 
his Eyes upon his Charmer, of whom I hope I may 
be allow'd the Liberty to give a ſhort Account, being 
a moving and intereſting Story : 


« ANTIOCHUsS, a Prince of great Hopes, fell 
paſſionately in Love withthe young Queen Stratonice, 
who was his Mother-in-law, and had born a Son to the 
old King Je/eucnus his Father. The Prince, finding 
it impoſſible to extinguiſh his Paſſion, fell ſick, and 
refuſed all manner of Nouriſhment, being determined 
to put an End to that Life which was become in- 
ſupportable. 

Eraſiſtratus the Phyſician ſoon found that Love 
was his Diſtemper; and obſerving the Alteration in 
his Pulſe and Countenance whenever Stratonice made 
him a Viſit, was ſoon ſatisfied that he Was dy ing for 
his 
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his young Mother-in- law. Knowing the old Ri 
Tenderneſs for his Son, when he one Morning en- 
quir'd of his Health, he told him, That the Prince's 
Diſtemper was Love; but that it was. incurable, be- 
cauſe it was impoſſible that he ſhould poſſeſs the Per- 
ſon that he lov'd. The King, ſurpriſed at this Ac- 
count, deſired to know how his Son's Paſſion could 
be incurable? Why Sir, replied Eraſiſtratus, becauſe 
he is in Love with the Perſon I am married to. 

The old King immediately conjur'd him, by all 
his paſt Favours, to ſave the Life of his Son and 
Succeſſor. Sir, ſaid Eraſiſtratus, would your Ma- 
jeſty but fanſy yourſelf in my Place, you would ſee 
the Unreaſonableneſs of what you deſire, Heaven 
is my Witneſs, ſaid Seleucus, I could refign even 
my Stratonice to ſave my Antiochus! At this the 
Tears ran down his Checks ; which when the Phy- 
ſician ſaw, taking him by the Hand, Sir, ſaid he, if 
theſe are your real Sentiments, the Prince's Life is 
out of Danger; it is Stratonice for whom he dies. 
Seleucus immediately gave Orders for ſolcmnizing 
the Marriage; and the young Queen, to ſhew her 
Obedience, gencrouſly exchanged the Father for the 
Son.” See the TATLERS. 


But if the Paſſion of Deſire be prompted and ac- 
companicd by any more engaging Circumſtances, 
then the Elevator of the Eye will act ſtrongly, cauſing 
the Pupil to turn up, at the ſame time that the 
Action of the Aperiens Palpebram is more remitted, 
whereby all the Pupil, except a little of the lower 
Edge, will be hid, and the Lids come nearer each 
other; the Mouth being a little more open, the End 


of the Tongue will lie carcleſly to the Edge of the 
: | I Tecth, 
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Teeth, and the Colour of the Lips and Cheeks be 
increaſec. 3 | 
Thus yielded Danae to the Golden Shower; and 
thus was her Paſſion painted by the ingenious Mr. 
Hogarth. | 

Hope has an undoubted Relation to every Paſſion 
we have now mention'd, and therefore cannot be 
better imprinted on the Countenance than by this 
very Syſtem; theſe are the Muſcles which act, and 
arc remitted, to expreſs it in Obedience to the Mind, 
for, as it conſiſts only of a ſeeming Likelihood or 
Expectation of obtaining what we carneſtly de- 
ſire, love, eſteem, or venerate ; and as it muſt be 
fomething pleaſing and agrecable we hope for ; the 
Countenance muſt be the ſame as in this Figure, with 
this Difference, that the Corners of the Mouth muſt 
be drawn a very little more backwards, and turned 
upwards, which increaſes the Appearance of the Sa- 
tisfaction upon the Countenance that demonſtrates 
fuch an Expectation; for we may love or deſite an 
Object, that we may never have the leaſt Hope of 
obtaining; which is the Cauſe of this Difference in 
the Aſpect, 3 

The Harmony of this Countenance ſhews alſo, 
that it partakes of all the amiable Qualities mention'd 
in our Explanation of the laſt Figure, which is capa- 
ble of being alterd only into the Claſs of theſe no- 
ble Paſlions of the Mind of its Owner, that this Fi- 
gure repreſents, whereby it is render d yet more 
lovely; and, as the divine Milton ſays, | 


«s Veil 
She needed, Virtue-Proof; no Thought infirm 
Alter'd her Cheek —— 


Heav'n 
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; Hean in. ber Be; ” 
In ery Geſture, Dignity and Love. 


What can be more engaging, than to ſte the 
Countenance of ſo ſerene a Temper of Soul change 
into any of thofe Paſſions we have juſt mention d, 
| becauſe Truth ſhines every-where about it? If into 
Adoration and Worſhip, it is not likely to be blended 
with Hypocriſy; if into Friendſhip and Love, we 
are ſure it is fincere; and if into Hope, we may de- 
pend it is not for trifling Vanities for itſelf, nor for 
Evil towards others. 3p 
There is alſo connected with this Frame of Mind 
the moſt ſolid and laſting Contentment and Even- 
neſs of Temper; together with the heavenly Diſpo- 
ſition to an unmercenary Friendſhip fot Mankind. 
Nothing is more noble in itſelf, yet nothing more 
rare; and is to be no-where ſo certainly found as in 
a Heart content with its own Poſſeſſions. This is 
the Virtue which deſpiſes not the Brave for being 
unfortunate, nor tyrannizes over the Diſtreſſed ; which 
is ready to overlook and cxcuſe the trivial Faults of 
others, and pity their Weakneſs; whoſe generous 
Complaiſance is fuch, as never to mar Society by 
thwarting the Company, and aſſuming too much to 
itſelf; nor to ſet up for a ſupreme Judge of every 
thing that comes upon the Carpet. 


5 —— Amatorem quod amice 
Turpia decipiunt cæcum vitia, ant etiam ipſa her 
Deletfant ———— 
Vellem in amicitia fic erraremus : et iſti 
TY Error. 
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Errori nomen virtus: ſuiſſet honeſtum. 
At, pater ut gnati, fic nos debemus amici, 
Si quod fit vitium, non faſtidire. 
| by nee 7 Hor. ib. I. Sat. 3. 
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Demonſtrates a Face full of Fear and Terror. 
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r. Here the Occipito-Frontalis drags up the Eye- 
brows, and wrinkles the Forehead tranſverſſy. 
2. The Aperiens Palpebram on each Side pulls open 
the Lids with Violence a great way above the 
Pupils, which are as it were ſuſpended below the 
Equator, by the Remiſſion of the Elevators. 
3. The Digaſtricus and Latiſſimus Colli pull down 


the lower Jaw. 


The Reaſon why the Eyes and Mouth are ſud- 
denly open'd in Frights, ſeems to be, that the Ob- 
jet of Danger may be the better perceived and | 
avoided ; as if Nature intended to lay open all the © 
Inlets to the Senſes for the Safety of the Animal; | 
the Eyes, that they may ſec their Danger; and the 
Mouth, which is in this Caſe an Aſſiſtant to the 
| Ears, that they may hear it. This may perhaps ſur- 
j priſe ſome, that the Mouth ſhould be neceſſary to 
| hear by; but it is a common thing, to fec Men, | 
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whoſe Hearing is not very good, open their Mouths 
with Attention when they liſten, and it is ſome 
Help to them: The Reaſon is, that there is a Paſſage 
from the Meatas auditorius, which opens into the 
| 8 | Mouth. 
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Mouth. Thus we fee how ready Nature is, upon any 


Emergency, to lay hold of every Occaſion for Self- 
preſervation. 


But when a Perfon is frighted, ſo as not to be 
under an inſtantaneous Apprehenſion of Danger, by 
being purſued, or the like; then the upper Part of 
the Face will be as in this Figure, and the lower 
fomewhat different from what it appears here; that 
is, the Mouth will open moderately, by the Remif- 
ſion of the Actions of the Temporal and Maſfeter 
Muſcles, having the Corners, or Ri&7us Oris, in- 
clin'd a little downwards. 

It has been imagin'd, that the Eye-brows might 
be moved in Parts; that is, that one Part of a Brow 
may be pull'd up, while the other is pull'd down: 
But this cannot be, for the Occipito-Frontalis, which 
pulls up the Brow, acts all at once on either Side; 
1o that the intire Brow muſt be pull'd up at once, or, 
by its Remiſſion, let down at once. I never yet 
ſaw any one, Who was able to give them this par- 
tial Motion, and there are but few who can raiſe 
either without the other at the ſame time; ſo that 
this Opinion amounts to ſomething Nature never in- 
tended, and is an Exaggeration Which renders any 
Figures prepoſterous. 

Fear, Horror, and Terror, are but Terms hich | 
ſignify the ſame Paſlion, only in different Degrees; 
and are all expreſſed by this Figure, only rendering 
the Change of Features, by the Motion of the Mul- 
cles, greater or leſs; which, if accompanicd with 
certain Actions of the Body, wou.d cxpreſs them 
more abſolutely. As for Example; if on the Ground, 
under an Enemy reſolved on the Deſtruction of the 
frighted. 
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[ 62 ] 
frighted Perſon, with Hands lifted up; and Fingers 
firetch'd far aſunder, dreading the fatal Blow; or, if 
flying from Danger, with the Hands puſh'd forward, 
and looking back at the Object that affrights; which 
kind of Fear may be excited by Imagination, as well 
as by real Objects. Thus Virgil: Hs 
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Obſtupuit, retroque pedem cum voce repreſſit : 
Tmproviſum aſpris veluti qui ſentibus anguem 
Preſſit hum: nitens, trepiduſque repente refugit . 
Attollentem iras, et cærula colla thmentem. — A 


And again: 


Nunc omnes terrent auræ, ſonus excitat ommis 
Suſpenſum. — Virs. An. J. II. 


Tf, in this State of Fear, the Countenance inclines 
to a livid Colour, it is no great Wonder, fince the i 
whole Maſs of Blood, after the firſt Surprize, grows * 
languid; for, being puſhed with great Force to the - 
Extremities, it ſuddenly loſes that Momentum, and, 
as it were, ſtagnates in the minute Capillaries on the 
Surface, immediately after ; and then the Blood is, 
as the ſame muſical Poet has it, 


—— ſocus ſubita gelidus formidine ſanguis 


Diriguit : cecidere animi—, | F. 


Except in Flight, where the Exerciſe ought to in- 
creaſe the Momentum continually, and heat the Maſs; 
then, indeed, the Countenance is florid, notwith- 
ſtanding the Terror. Thus the Beauty of Daphne 

was 
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that they may the more freely exhibit their Voices in 


[63] 
was heighten'd while ſhe fled from Apollo 
increaſed at once her Dapger, and its 


; which 


auſe. 


— —— Fug ocyor aura 


Ila levi 


— Lic agna lupum, fe cerva n | | 
Sic aquilam penna fugiunt trepidante columbe : 


* oh lass. 


| — — 


Anttoque forma 2222 — Ov1D. Met. L. I. 


In this Circumſlance of lig ht there is another 
Realon why the lower Jaw is pull d down, in order 
to open the Mouth; and that is, Since every A ſſiſt- 
ance is neceſſary for the Relief of the Perſons frighted, 


ſhricking and crying, out, in order to alarm and ſum- 
mon all within the Call to their Reſcue ; who, with- 
out it, might know nothing of the Diſtreſs, tho 

near enough to give timely Aid. N 
To this Claſs may be added Deſpair, and the fame 
Countenance will ſcrve to expreſs it, with very little 
Alteration : For, as the firſt Advance to that Paſſion 
is the Fear, Terror, or Dread of any Danger, and is 
thus expreſſed, ſo the Deprivation of any Hope for 

Relief, and the perpetual Dread of meeting the fatal 

Shock, is Deſpair ; and thereforc, by adding Pale- 
neſs, and a livid AſpeR, to this Countenance, it will 

be well repreſented ; becauſe, when all Hopes are 
given over, the Blood grows languid in every Part, 

notwithſtanding the ſame Fear and Terror rc- 
mains, from the Perſon's ceaſing to make any 
Defence; and at length degenerates into a melan- 


choly 


| 0 
.choly Madneſs : So that Flying, or Sitting, or Lying 
proſtrate on the Ground, may be ſuitable Attitudes 
to this Paſſion; and then the Countenance will be 
chang'd, as in the Paſſion of Grief. | 
I cannot but think it a wrong Application of the 
Paſſion of Deſpary, to repreſent it with ſtaring Hair, 
corrugated Face, the Brows drawn down even with 
the Eyes, and the Mouth open, with a weeping 
Aſpect; for, inſtead of ſuch violent ContraQions, 
which are Signs rather of bodily Pain and Torment, 
there is in deep Deſpair a Ceſſation from thoſe muſ- 
cular Actions in the Face; and the firſt Actions of 
Fright are rather remitted, as it were, into a Relaxa- 
tion of thoſe Muſcles, and a Falling of the Counte- 
nance ; becauſe all Exertion towards a Defence, as I 
have juſt faid, is given up, and a Deſponding and 
Fainting are often the Conſequences. 
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TABLE IV. 


218. I: 


Shews a Countenance of Scorn and Deriſion, which 
is formed by the following Muſcles. 


As ſoon as the Mind ſuggeſts a Contempt for Perſons ot 
Things, whether deſervedly or not, the firſt Muſcles 
that begin to act are, the Elevator Labii ſuperiorts 
proprius Couperi, and the Pyramidalis, on one 
Side only; whereby that Side of the upper Lip 
g 1 
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[ 65 ] 
is pull'd up, ſo as to ſhew the Tecth, the other Side 
only inclining a little to grin ; and at the ſame time, 
the Vip, which is an Aſſiſtant to the Pyramidalis, 
called, in the Explanation of the fitſt Plate, the 
Pyramidalis ſocius of Santorini, wrinkles the Skin 
of the Noſe by its Contraction. 

On the ſame Side the Riſorius draws back the Cor- 
ner of the Mouth; and the Action of the Aperiens | 
Palpebram is remitted, whilſt that on the other 
Side is in its Action; ſo that, tho' one Eye is | 
moderately open, and the other almoſt ſhut, the | 

| Pupils are carried obliquely downwards, by the | 
Abductor of the one, and the Adduffor and Ob- | 
liquus inferior of the other, looking downwards 
and backwards at the Obje of Contempt. Some- 
times (eſpecially in winking at a Stander-by, who 
joins in the Contempt) the Orbicularis, by its 
Contraction, gathers up the Skin of that Side of 
the Face over the Os Mali, and cauſes it to wrinkle | 
under the Eye, at the ſame time that the Occlu- « 


dens Palpebram ſhuts the Eye intirely, or very 
near it. 
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There are feveral Geſtures of the Body, which 
conſent to, and favour, this villainous, ungenerous 
Paſſion; as, looking back at the Object, with a Toſs 
of the Head, and a Shrug of the Shoulders with 
this Countenance, upon being ask'd an Opinion of 
an abſent Perſon ; which is as keen an Arrow, and 
ſtabs as deep, as even the Slander of a baſe Tongue; 
and ſometimes it is attended with a grinning Laugh, 
which can have no rcal Meaning, becauſe there is 8 

K rea 


[66] 
real Cauſe for it; and the Hypocriſy of the Mirth 
is eaſily diſtinguiſh'd upon the Face, 

This is that kind of Aſpect that one would ima- 


gine, according to Martial, was much in Vogue in 
his Time at Rome : 


Neſcis, heu! neſcis, dominæ faſtidia Rome 3 
Crede mihi, nimium Martia turba ſapit. 
* nuſquam ronchi; juveneſque, ſeneſque, 


t pueri naſum rhinocerotis habent. 5 
Epigr. 4. I. I. 
The Source of this Countenance is Pride; and its 
Train of Attendants are, Arrogance, Deriſion, Haugh- 
tineſs, and Scorn; for every one of which this Aſpect 
may ſerve as the Repreſentation : And it is remarka- 
ble, that, where- ever theſe Paſlions reign, there is 
no Room for any thing valuable: For, as Pope ſays, 


Whatever Nature has in Worth deny d, 
She gives in large Recruits of needful Pride. 


Nor is there among all the Paſſions of the Mind one 
more injudicious and erroneous in its Application 
than Pride; for what is more common, than to ſee 
Arrogance raiſe its Creſt, where a decent Humility 
ought to be practiſed? What more ridiculous than 
Deriſion and Scorn, where Eſteem and Compaſſion 
ſhould be? And what more baſe than Haughtineſs 


and Tyranny, inſtead of generous Pity and Mercy, 
for thoſe whom we have in our Power ? 


There are other Actions of the Body and Extre- 
mities that accompany this Countenance, as recoiling 
backwards 


J 67 ] 


backwards from, and extending and oppoſing the 
Hands to the Thing one diſdains, in order to keep it at 
a Diſtance. | 


FIG: 2. 


Is the Repreſentation of a moroſe envious Coun- 
tenance. 


The Action is frowning with a malicious Grin; and 
the Muſcles, which ſerve to form this AlpeQ, are, 
The Corrugator Coiteri, which ſtrongly forces the 
Brows downwards and inwards, at the ſame time 
that the Aperiens Palpebram drags up the upper 
Lids of both Eyes, and the Depreſſor of cach Eye 

inclines the Papils downwards: The Mouth allo, 

which in this Paſſion has a great Share, is ſubject 
to the Actions of ſeveral Muſcles. The Pyrami- 
dalis, and Elevator Labii ſuperioris proprius of 

Cowper, draw up the upper Lip on each Side, 

while the Triangulares draw the Corners of the 

Mouth ſomewhat downwards; and the Elevator 

Labii inferioris proprius of Cowper pulls the Mid- 

dle of the under Lip upwards in the pouting Way, 

raiſing with it the Skin of the Chin. 


Theſe are the commanding Characters, and theſe 
the Muſcles, which arc ſubſervicnt to a turbuicnt 
Mind. 

The Paſſions which are repreſented by this Coun- 
tenance are, Envy, Malevolence, Suſpicion, Fury, 
and Jealouſy ; and all theſe have a near Relation to, 
and naturally follow, that of Pride; for, to be 

K 2 proud, 
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proud, is to fanſy one's ſelf poſſeſsd of ſomething 
that others have not, or ought not, in our Opinions, 
to have : And as there is included in this an Opinion of 
fuperior Self. Merit, to fee another poſſeſs what we 
have not, or be bleſs'd with a good Name, which, 
perhaps, we are not intitled to, is to kindle up an 
unextinguiſhable Anger and Hatred in ſuch a Breaft ; 
to cauſe the Eyes to roll, the Brows to knit toge- 
ther, the Mouth to grin and pout, and to give free 
Poſſeſſion of the uneaſy Mind to thoſe curſed Plagues 
Envy and Malice; which reverſe the Nature of the Soul, 


and change it into ſomething lower than Brutality : 


Then ariſes a Promptitude to Evil, gladly to laugh 
at the Misfortunes and Diſtreſſes of the Wretched, 
and to help forward the Deſtruction of a Neigh- 
bour : 


Tormenting and tormented euvry Hour! 


Riſus abeſt, niſi quem viſi movere dolores : 
Non fruitur ſomno vigilacibus excita curis : 
Sed videt ingratos, intabeſcitque videndo, 
Succeſſus hominum : carpitque, et carpitur una, 


Suppliciumque ſuum eſt. ----- 


Ovip. Met. J. II. 


And this malicious Diſpoſition grows at length 
into other Branches (thriving like an evil Weed from 
a malignant Root), of which Detraction is one of 
the moſt dangerous, and againſt which there can be 
no preſent Defence: Where Wounds are given in the 
dark, and where the Credit of bad Men is made uſe of 
to ruin the Innocent and Virtuous, and deceive the 
Credulous by bad Impreſſions ; which, however, 


Time 


[ 69 ] 


Time often wears away in the End, to the Diſcre- 
dit of the Calumniator. 


---- Abſentem qui rodit amicum ; 
Qui non defendit, alio culpante ; ſolutos 
Qui captat riſus hominum, famamgque dicacis; 
Fingere qui non viſa poteſt, — a tacere 
Qui nequit ; hic niger eſt : hune tu, Romane, 
caveto. Hor. 1b. I. Sat. 4. 


Mordear opprobrits falſis, mutemque colores ? 
Falſus honor juvat, et mendax infamia terret, 
Quem, niſi mendoſum, et menaacem 2 ---- 

HoR. ib. I. Ep. 16. 


The ſuſpicious and jealous Man may be repre- 
ſented allo by this deſcribed Countenance, or upon 
the ſame Principles; for imaginary Griefs of this 
kind, as well as real ones, produce a Depravation 
of Temper: The gay Humour grows muddy, when 
this Paſſion begins, and the Struggle between Love 
and Reſentment produces a Conflict, which termi- 
nates in a Reſolution upon Revenge, and which is 
accompanied with this ſort of Countenance. 

The learned Dr. Hoadley has carried this Charac- 
ter thro all the Windings and Intricacies that a Mind 
prone to plague itſelf, and the reſt of Mankind, can 
poſlibly enter into. He has ſhew'd new Jealouſies 
ſucceeding others, and the torturing Rack, upon 
which the Peace of ſuſpicious Tempers is daily 
broken. The Doubts, Fears, Reſolutions, Rage, 
Pauſes, Credulity, and Miſtruſts, are painted in their 
moſt natural Colours; and have been well repre- 

{ſented 
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[ 70 ] 
ſented at Covent Garden Theater, with the other 
juſt Characters in his ingenious Piece. * 


This happens, when there is already a Poſſeſſion 


and Pre- ingagement of the Object of Love; but where 


the Affection is only growing for one not yet poſ- 
ſeſſed or engaged, and the Lover ſees another ca- 
reſſed, with but the ſlighteſt Favour of ſimple Friend - 
ſhip, whom he miſtruſts is a Rival, the Jealouſy ariſing 
in ſuch a Breaſt is not the fame with that juſt men- 
tion'd ; becauſe there can be no Cauſe for Reſent- 
ment nor Revenge, ſince there is yet no Poſſeſſion 
or Property in the Object; and therefore that kind 
of Jealouſy ought to be expreſſed by a Countenance 


of Sorrow and Dejection, the Principles of which 


we ſhall endcavour to explain in the next Table; and 
which muſt appear yet more obvious, by having 
Regard to that inimitable Picture of a jealous Lover 
in Sapho, tranſlated by Mr. A. Phillips : 


Bleſt as th' immortal Gods is he, 

The Touth who fondly ſits by thee; 
And hears and ſees thee all the while, 
Softly ſpeak, and ſweetly ſmile. 


Twas that depriv'd my Soul of Reft, 
And raisd ſuch Tumults in my Breaſt ; 
For while I gas d, in Tranſports toſt, 
My Breath was gone, my Voice das loſt. 


My Boſom glow'd, the ſubtil Flame 
Ran quick thro all my vital Frame 
O'er my dim Eyes a Darkneſs hung, 
My Ears with hollow Murmurs rung. 


In 
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2..T he Suſpicious Husband, 
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L 71 
In dewy Damps my * Were chill d, 
My Blood with rebels Horrors thrill d; 


My feeble Pulſe forgot to play, 
FT fainted, funk, and dy'd away. 


To which dejected Countenance Paleneſs added, 


heightens the Picture; and if in a reclining Poſture, 
or falling down and ſinking amidſt the Arms of 
ſeveral Aſſiſtants, it would yet be rcnder'd more ex- 
preſſive. 
When Revenge is ſuggeſted in the Mind, it cir- 
cumſtantially increaſes to Fury and Rage, which 
muſt be repreſented by this Plan upon the Face, 
heighten d by adding Fire to the Eyes already ſtart- 
ing forth, and an unequal Colour to the whole 
ee that is, ſome Parts fluſh'd with Red, 
and others livid and pale; becauſ. the Muſcles that 
act to form the Features neceſſary in this Paſſion, 
are now ſo violently contracted, as to fqueeze forth 
the Blood from the Veſſels proper to them, and the 


adjacent Parts; whereas the Parts conti_uous to the 


Muſcles, that do not act, remain florid, by the gene- 
ral Emotion occaſion'd in the whole Mals, having 
no ſuch Reſiſtance attending them. 

Theſe, with the Addition of ſuitable Geſtures of 
the Body, ſuch as Combatants uſe in aſſailing one 
another, or a ſwift Purſuit with an uplifted Arm, 
holding ſome direful Inſtrument of Deſtruction ready 
to execute Revenge, will render the Repreſentation 
yet more lively: 
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itur furiis, totogus ardentis ab ore 
intillæ abſiſtunt : oculis micat acribus ignis. 


VIRG. An. XII. 


Ora tument ira; nigreſcunt ſanguine venæ: 
Lumina gorgonio ſævius angue micant. 


Ov1p. de Art. am. J. III. 
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TABLE V. 


F236. 1. 


Repreſents a cheerful Countenance. 


The Action is Laughter ; and the Muſcles that are 
now brought into Uſe are, 


1. The Riſorius on each Side; and. becauſe it is 
gone beyond a Smile, the 

2. Buccimatores have carried the FINER of the 
Mouth farther back, and the Skin of the Face, 
over the Os Mali, is preſſed up by the Contraction 
of the Orbicularis, together with the under Lid,- 
at the ſame time that the ciliary Fibres of the 
the upper are a little contracted; for, in laugh- 
ing, the Eyes are more or leſs ſhut; and if it is 
increaſed to a vehement Laughter, the Buccina- 
ZFores are more forcibly contracted, the Skin of 
the Face driven higher up, by the Contraction of 
the Orbicularis, and the Eyes in many People 
quite ſhut up during that Action. 


3. Here 
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3. Here alſo the Zygomaticus major aſſiſts, in-draw- 
ing the Corners of the Mouth upwards. There 
are many who open their Mouths very widc in 
laughing and then the 

4. Digaſtric Muſcle, and the Latiſimus Colli act in 
pulling down the lower Jaw ; and in ſome Per- 
ſons who laugh heartily, the Mulcle call'd the So- 
cius pyramidalis is drawn into Conſent, and, by 
its Conttaction wrinkles the Skin of the Noſe. 


From this Explanation it may be inferr'd, that the 


ſented by rendering the Action of theſe Mu'cles 


more or lefs ſtrong; for, ſuppoſing the Mind was 


happy and glad upon any Occaſion, where immediate 
Laughter did not ſeem neceſſary, a bare Diſpoſition 


to ſmile, upon the Mouth, with the Eyes a little 


more, but not quite, open, would ſufficiently denote 
it. In the Figure before us, the Mirth appears to be 
greater, and a moderate Laughter influences the 
Whole, which ſeems to be real, from the general 
Confent between the Mouth and Eyes; but there is 
a great deal of Difference between this and a ficti- 
tious Mirth put on to ſerve an Occaſion, when the 
Mind conſents not to it. | 

This is very conſpicuous in ſome Players (acting 
their Parts in Comedies which require much Laugh- 
ter), who do not always enter well into it, for want 
of the Mind's Influence; and then the Laughter put 
on appears dry and unmeaning; and altho' the Mouth 
puts.on a Smile, it ſeems forced, becauſe the Muſcles 
of the Eyes are not in Conſent; for, as the Mind 


is employed in recollecting the Part he is to ſpeax, 


: its 
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Degree, of Joy on the -Countenance, may be repre- 
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its natural Suggeſtions have not been applied to that 
Paſſion ; and, conſequently, are not free enough to 
mand Laughter. But if he is perfect in bis Part, 
having nothing to ſtudy while he acts, he is then 
capable of taking to himſelf a Share in the Mirth, 
and of laughing in earneſt. A 

Another Cate wherein Laughter is unmeaning, is, j 
when a Perſon, dreſsd with all the Marks of Adula- | | 
tion, feigns a Laugh, to favour that of a Superior, and C 
feed his Vanity. Here, too, the other Muſcles of F 
the Face give the Lips the Lic, and prove the Hy- N 
pocriſy ; for it wants their Conſent, as in the Caſe 
juſt mention'd. * 

There is another - miſerable Circumſtance which | 


makes Laughter appear dreadful, and that is when it 
is convulſive: In this Caſe, the Nerves which com- 
municate the Content or Sympathy between the L | 
Diaphragm and the Muſcles of Laughter, are affected, AK 
and the Cachinnations, occaſioned by the convulſive . 
T witches of the former, draw the latter into Conſent to d 

form that kind of unnatural and involuntary Laughter, 4 
which is called by Authors the Rz/us Sardonicus *. 

It is a melancholy Sight, when a Perſon fallen to i 

the | 


© —— 


* This Appellation comes from the Name of a Plant, by ſome called 
Herba Sardonia, or Sardinia by others, Apium agreſte, or Apium Riſus ; 
which is faid to produce this kind of Convulhon ; and being ſaid to grow 

in great Plenty in Sardinia, thence came the Name Herba Sardonia, and 
thence this Name Ri/as ſardonicus. 

This Laughing without Cauſe, or R:i/us Sardonicus, had another Source 
with ſome Authors: It was faid, the Sardinians uſed to ſacrifice their 
Priſoners to Saturn, who laughed, to ſhew their Bravery and Fortitude 


at their Deaths : Alſo, that the Sardinians laugh, when they intend any 
Evil to another, 


L #3] 


the Ground ſhall appear all over convulſed and diſ- 


torted, laughing at the ſame time that Miſery and 
Diſtreſs appear upon the whole Countenance : Some- 


times it is follow'd by immoderate Weeping, from the 


ſame Correſpondence with the Muſcles of that Paſ- 
ſion in the Face; which, tho' convulſive, is yet leſs 
ſhocking ; as it ſeems, at leaſt, more ſuitable to the 
Miſeries of the afflicted poor Creature. 

An unfortunate Perſon ſometimes feigns a Laugh 
to conceal his Diſtreſs; but it is caſy to diſcern that 
the Heart is not the DiQator of that ſeeming Mirth, 


by obſcrving the Want of the Sympathy of other 


Parts of the Countenance. 

When Laughing is vehement, it is a common 
Thing to ſee Tears flow from the Eyes, before the Per- 
ſon who laughs has quite given over; becauſe, by 
the Violence and Continuation, for ſome time, of 
the Motion of the Diaphragm, the Blood is puth'd 
with great Force to the Face, and, conſcquently, to 
the lacrymal Glands; where, by that means, join'd 
to the P. flure made by the ſtrong Contraction of 
the Orbicular Mu'icles, the Tears arc {quecz'd out of 
the Gand in abundance ; and when once they are 
begun, wiil co:itinuc to trickle down, till the Laugh 


ccaſes, aud the Diaphragm and Mutclcs of Laughter 


in the Face are at Reſt. 

The Appearance of this Countenance, with the 
Body in an Attitude ſuitzble to the Occaſion, would 
make the Repreſentation ſtill the better; as, ſiting 
in a Converſation either with the Head lifted up on 
one Side, or ſtanding with the Body leaning back- 
ward, where the Object of Mirth is preſent : And 
there is another frequent Action that attends vche- 
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ment Laughter, which is, laying the Hands on each 


Side to the Ribs holding the Sides, and is cauſed 
thus: The upper Part of the Diaphragm is attached 
to. the End of the Cartilago enſiformis, and to the. 
Cattilages of the ſeventh Ribs, and to the Edges of 
the Cartilages of all the lower Ribs, and, in fine, to 
the bony Part of the laſt; and the lower Part to the 


Vertebræ of the Loins. From hence it happens, that 


hen Laughtcr is violent, and continued too long, 
the coaſtant Vellication or all thoſe Parts fatigues 
the Perſon, and cauſes Pain in the Regions of | the 
Parts mention'd; that is, in the Loins, Breaſt; and 
Sides: And this is the Reaſon why we are lo apt, 


in violent Laughter, to hold our Sides, Breaſt, or 


Back. 


Sport, that wrinkled Care derides, 
And Laughter, Holding both his Sides. 
MIL To, il Allegro. 


Here it will not be en mention a 
Circumſtance, the bad Effeas of which 1 ſaw more 
than once, which regards Laughing. A Perſon play- 


10g with a Child tickled him in the Sides very much; 


and ſeeing him at firſt pleas' d with it, continued it 
52norantly, till the poor Child grew black in the 
Face, was convulſed all over, and had Reſpiration 
ſo impeded by it, that he. was ſhort-breath'd as long 
as he livd, and had a fix'd Pain under his right 
Breaſt for ſeyeral Years, It was remarkable, that 
alter a little time, when he grew tird with laugh- 
ing in carncft, he ſtill continued a Noiſe like laugh- 
ing, when his Face grew livid, without a due 1 4 

ent 
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ſent of the Muſcles, and it became the Niſus Sardoni- 
cus. Another fine Child grew ill, from being pro- 
voked to laugh inordinately in the fame manner, 


and dwindled and waſted away to Skin and Bones 


in leſs than a Year, | 
To laugh in due Seaſon is agrecable and pleaſing 


to Society; but to proſtitute this lovely Paſſton to 


Trifles, or be inclin'd to laugh others to Scorn fre— 
quently, is ſufficient to create in the Minds of the 
prudent Part of the World, a Suſpicion of weak 


Underſtanding, or much Self Conccir. 


Riſus continuus et intentus eſt deterior iracundla; 
idcirco maxime viget in ſcortis et pueris ſtoli- 
A STOBAUS, Ser. 72. 


TABLE V. 


Fi6. 2. 


Shews a Countenance of Sorrow, whoſe Action is 
Weeping. In this Paſſion the Muſcles that are the 
Inſtruments for its Formation ate: 


The Triangularis on each Side, which draw down 
the Corners of the Mouth, while the Elevator 
Labii inferioris proprius pulls up the under Lip. 
At the ſame time the Eyes have a principal Part 
to act in this Caſe; for the Aperiens Palpebra u 
is remitted, while the Elevator of the Eye has a 

little 
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ment Laughter, which is, laying the Hands on each 
Side to the Ribs holding the Sides, and is cauſed 
thus: The upper Part of the Diaphragm is attached * 
to. the End of the Cartilago enſiformis, and to the. 4 
Cattilages of the ſeventh Ribs, and to the Edges of ; 
the Cartilages of all the lower Ribs, and, in fine, to | 

the bony Part of the laſt; and the lower Part to the 7 | 
Vertebre of the Loins. From hence it happens, that 

whcn Laughtcr is violent, and continued too long, 
the conſtant Vellication of ail thoſe Parts fatigues 
the Perſon, and cauſes Pain in the Regions of | the 
Parts mention'd; that is, in the Loins, Breaſt; and 
Sides: And this is the Reaſon why we are ſo apt, 


in violent Laughter, to hold our Sides, Breaſt, or 
Rack. 


« ts l 
Pg 


Sport, that wrinkled Care derides, 
And Laughter, holding both his Sides. 


M1LT.ON, il Allegro. A 


Here it will not be unſcaſonable to mention a 
Circumſtance, the bad Effécts of which I ſaw more 
than once, which regards Laughing. A Perſon play- 
10g with a Child tickled him in the Sides very much; 
and ſeeing him at firſt pleas'd with it, continued it 
i2norantly, till the poor Child grew black in the 
Face, was convulſed all over, and had Reſpiration 
ſo impeded by it, that he. was ſhort-breath'd as long 
as he livd, and had a fix'd Pain under his right 
Breaſt for ſeyeral Ycars, It was remarkable, that 
after a little time, when he grew tird with laugh- 
ing in carneft, he ſtill continued a Noiſe like laugh- 
ing, When his Face grew livid, without a due Con- 

ſent 
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ſent of the Muſcles, and it became the  Riſus Sardoni- 


cus. Another fine Child grew il}, from being pro- 
voked to laugh inordinately in the fame manner, 


and dwindled and waſted away to Skin and Bones 


in leſs than a Year, | 5 
To laugh in due Seaſon is agrecable and pleaſing 


to Society; but to proſtitute this lovely Paſſton to 


Trifles, or be inclin'd to laugh others to Scorn fre- 
quently, is ſufficient to create in the Minds of the 
prudent Part of the World, a Sufpicion of weak 


| Underſtanding, or much Self Conccir. 


Riſus continuus et intentus eſt deterior iracundia; 


zdcirco maxime viget in ſcortis et pueris ſtoli- 
dioribus. _ © STOBAUS, Ser. 72. 


TABLE V. 


Fi®. . 


Shews a Countenance of Sorrow, whoſe Action is 


Weeping. In this Paſlion the Muſcles that are the 
Inſtruments: for its Formation are: 


The Triangularis on each Side, which draw- down 
the Corners of the Mouth, while the Elevator 
Labii inferioris proprius pulls up the under Lip. 
At the ſame time the Eyes have a principal Part 
to act in this Caſe ; for the Aperiens Palpebram 
is remitted, while the Elevator of the Eye has a 

little 
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little rais'd the Pupil, which is cover'd by the Lid» 


and looks languid ; the other Muſcles of the Face 
are rclax'd, and the Diſtance between the Rictus 
Oris and the Eyes is much lengthened. This 
gives Occaſion tor the Phrate commonly uſed, of 
putting on a long Face, upon being ſortowful; 


and the Relaxation mention'd cauſes the forlorn 
Look. 


Immoderate Gricf, by keeping thoſe Muſcles re- 
lax'd for a Series of Time, brings on that hagged 
gloomy Look, which no Change of Mind afrerwards 
can alter, and round whoſe doleful Aſpect Care fits 
brooding. | 

Grief may be real or imaginary ; and, in either 
Cale, the Aſpect is ſufficiently repreſented in this 


Figure; but it may be allo feign'd; there wil! be, 
in that Caſe, as little Sympathy between the Mouth 


and Eyes as we ſhew'd ro he in the Countenance of 
Mirth, where it is inſincere; and therefore, tho' the 


Mouth, by the Direction of its Corners downwards, 


may ſerve to repreſent that Paſſion, yet the Eyes 
cannot be influenced by any means but rcal Griet, to 
ſhed Tears, or appear languid; and therefore, if an 
hypocritical Sorrow was to be repreſented, it could 
not be better done, than by making the Eyes appear 


gay, or inclining to the laughing Way, and the 
Mouth at the ſame time on the weeping Mood; the 


reſt of the Face being well- proportion d. 
When Grief is real, and founded upon juſt Rea- 
ſon, the pitying Part of Mankind are ſo moved at 


it, that one may venture to call it the Touchſtone 


of 
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of the generous Breaſt; and this amounts to that 
molt divine Gift Compaſſion, which is the Root of 
many Virtues, which comforts the Afflicted, and eaſes 
them of great Part of their Diſtreſſes; and that Pity, 
which ariſes at the Tears of afflited Beauty, otren 
grows into the moſt laſting and generous Friendſhip. 
Juvenal, in his fifteenth Satyr, has given a true 
Picture of Compaſſion in the following Lines: 


L * 
* 
1 8 
i 
* : 
4 
1 
* 
* 1 
L 
1 
A 
* 


—— Molliſima corda 
Q Humano generi dare ſe natura fatetur, 
2 lacrymas dedit: hæc noſtri pars optima ſenſus. 
Plorare ergo jubet cauſam lugentis amict. 
Nature imperio gemimus, cum funus adultæ 
Virginis occurrit, vel terra clauditur infans. 


Tears have their great Uſe in human Life; they 
- are often the ſtrongeſt and moſt petſuaſive Solicitors 
P for Mercy: 


Quo gemitu converſi animi, compreſſus et omnis 
Impetus. —— 


His lacrymis vitam damus, et miſereſtimus ultro. 


But, beſides theſe, I find an Engliſh Poet ſinging 
their other Uſes in the moſt pathetic and cngzging 
! manner; whoſe charming Song it would be unpar- 
3 donable to conceal, ſince no Language can boaſt of 
one more expreſlive upon the Subject, and wherein 
he has ſhewn, that Tcars arc a Bicſling peculiar only 

to human Nature, 
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How wiſely Nature did decree 


With the ſame Eyes to weep and ſee ; 


T hat, having view'd the Object vain, 
Me might be ready to complain 
And ſince the Self-deluding Sight 

In a falſe Angle takes each Height; 


Theſe Tears, which better meaſure all, 
Like watry Lines and Plummets fall. 
T have thro exfry Garden been, 
Among the Red, the White, the Green ; 
And yet, from all the Flow'rs I ſaw 
No Honey but theſe Tears, could draw. 
So the. all-ſeeing Sun, each Day, 

Diſtils the World with chymic Ray; 
But finds the Eſſence only Show's, 
Which ſtrait, in Pity, back he pours. 

Jo Magdalen, in Tears more wiſe, 
Diſſolu d thoſe captivating Eyes, 

Whoſe liquid Chains could flowing meet, 
To fetter her Redeemer's Feet. 

Not full Sails haſting loaden home, 

Nor the chaſte Lady's pregnant Womb, 
Nor Cynthia teeming, ſhews ſo fair, 

As two Eyes ſwoln with Weeping are. 
Ope then, my Eyes, your double Sluice, 
And prattiſe thus your nobleſt Uſe ; 


For others too can ſee or ſleep, 


But only human Eyes can weep. 


Andrew Marvel. 


Tears 


81 ] 
Tears are often too forced from their Receſs by 


Nature, to expreſs an overflowing Joy ; but then ir 
is accidental or conſtitutional, and not a true Cha- 


racter of Joy. The firſt Efforts of the Mind to re- 


joice, if moderate and deliberate, cauſe the Momen- 
tum of the Blood to increaſe without Violence, andthen 


there is no Interruption to that pleaſing Tranſition of 


the Mind's Diſpoſition to the Muſcles of the Face, 
nor of thcir natural Conformity to it ; but when the 
Joy is received too fuddenly, it amounts to a Shock, 
whereby the Blood is driven, at the firſt Onſet, with 
greater Violence to the Extremities, and in greater 
Quantity, than can be Time cnough brought back 
to the Heart; whence it remains too long contra ed 
before the Vena cava can ſupply Blood enough to 
force the Auricles and Ventricles open again, whilſt 
in the mean time the Head is loaden with too great 
a Quantity, and the Perſon in Danger of an Apo- 
plexy, or ſudden Death. In ſuch a Surprize as this 
mention'd, Tears have another noble Uſe; for, by 
flowing plentitully thro' the lacrymal Paſſages, the 
Lives of many have been ſaved; for they leſſen the 
Bulk of Humours, and gain Time for the more happy 
Return of the Maſs to its natural Circulation, and, 
at Icngth, draw the Muſcles mention'd into Con- 
ſent, whereby this ſudden Joy terminates in real 
Weeping. Thus, in vehement Gricf too, Shedding 


uſually attending it. e 
The divine Shakeſpear, in his Romeo and Juliet, 
had a true Notion of this kind of Joy, where he 
lays: | 
M Back, 


of Tears in Plenty is known to caſe the Anxicty 


up oe at IR ; 
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Back, fooliſh Tears, back to your native Spring! 
Zour tributary Drops belong to Moe; 
Which you, miſtaking, offer up to Foy. 


The End of Lecture II. F 
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